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BBCACHHe 

HayqeHHe KocMuqecKoro norjiomeHUH cBexa sBeaa aBjiHerca nnwu, 

3Be3AHOH CHCTCMbr. nojiyqaeMHx 

iSSlilii=s 

BbiacHeHHfatMH H3-3a He^ocTaroquocTH 

oSpBaro^ra^ aqa! 

CKoro ^nor.orueHBH, BHoc.BaBroHeca b 

ripHHHMaa BO BHHMaHHe pasMepbi Hauiew FaaaKTHwu 
HHKaer Mbiorb, aro ;uia H 3 v.ieHH« «nr».u7,r ecTecxBeHHo box- 

He^ocxaxoaHo no,Xb30Baxbca «or)MtinKrM norjiomeHHa BHyxpa nee 

mh, npHHa;vie>KaipHMH k FaxaKXHKP h hjih /ipyrHMH o6xjeKxa- 

4axca 3a npe^ein .^eSy.oxca o6-beKXb., Koxopbie Haxo- 

BHera.naKXHqecKHe xyManHocxn c noMouihlir o6-beKxaMH aBJiaioxca jimub 
KocMHaecKoe norjiouieiiHo no nc'pfi rn bo3mo>kho onpe^ejiarb 

KOHeaHo, souZSlZl ra.aaKXHKH, sa HCK^aeHHeM. 

o„Ha noKa3axe,xefl uBexa h nariroB^^ 
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BeeAeuHe 


2. SBesAHbie CKonJieHUH, OTKpbiTbie h mapoBbie (onpeAeJieHHH hx noKa 
aareJieH ueera h jiHHeflHbix AHawexpoB, mbtoa TpsMnJiepa) [134, 135;. 

123, 8], „ . , 

3. noACMexbi 3Be3A (McxoAbi K. ‘&-OropoflHHKOBa H Bojibcpai 

[144, 8, 40, 42, 54], 

4. BHerajiaKXHqecKiie xyMaHHOCXH (oT]pefle,iieHHe noKaaaxeJieH uBexa. 

paenpeaeJieHHe no He6y) [124, 15, 1]. 

5. nepeMeHHbie asesAbi .(noKaaaxeJiH usexa; noAcqexbi) [92, I'o, 40j. 

6. J],H(|)(J)y3Hbie xyMaHHOCXH (hx pacnpeaeJieHHe, onpeACJieHHe noxasaxe- 
jieii UBexa xyMaHHOcxeft h ocBeinaK)Hi,HX aBeaa.) [5, 77], 

7. CneKxpo4)oxoMexpHqecKHe rpaflHCHXH (cneKxpo{})oxoMexpHH; cpaB- 
HeHHe noKpacHeBUiHx h «HopMajibHbix» 3Be3fl.) [107, 133, 37]. 

8. Me>K3Be3flHbie jihhhh b cnexxpax (HHxencHBHOCxH jihhhh; KoppejiH- 

HHH Me>Kfly HHXeHCHBHOCXHMH JIHHHH, paCCXOHHHHMH H H36blXKaMH PBexa) 

[142, 95, 73, 651. 

XapaKxepH3yH npHroAHOCxb Ka>Kfloro h 3 nepeqncjieHHbix xhhob oO-bexxoB 
fljiH HsyqeHHH norjiomeHHH, mo>kho ca,eJiaxb c.iTea;yiouxHe aaMenaHHA. 

1. HayqeHHe KOCMHqecKoro norjiomeHHH no o6biqHbiM aBea^aM npona- 
BOIIHXCH B HenocpeflcxBeHHOH 6JIH30CXH K CojiHuy H noxa B03MO>KHO, B Jiyq- 
luii cjiyqae, jxo 3000 napcexoB. Hcho, hxo 3/iecb He HMeioxcH b BH^y o^AeJib- 
Hbie 3Be3Abi, naxoAHiAHecH na 6ojiee AaAexHx 

qeHHe noFAomeHHH xpeOyex yqacxHH b HccACAOBaHHH 6oAbmoro xoAHqecxB 
3 Be 3 A-npHHHHnHaAbHo, npH HsyqeHHH norjiomeHHH no 3Be3AaM, mo>xho hxxh 
?xoAb yroAHO AaAexo ox CoAHua, ho npaxxnqecxH npHMeneHHe ^BesA orpa- 
HHqHBaexcH cnoco6HOCxbK) npoHHXHOBeHHH Ha6AK)AaxeAbHoro HHCxpyMe 

qeBHAHo, npH MBCCOBbix oopeAeAeHHHX rioxaaaxeAeft UBexa ^BesA, AYMUie 
npHMeHHXb *oxorpa(l)HqecxHft MexoA- HsBecxHO, qxo nocAeAHHH h HbiHe cin- 
xaeTn SbMa a^exxHBHbiM mbxoaom, nocxoAbxy qyBCXBHxeAbHOCxb conpe- 
MeHHHxTAacxHHrH coBpeMeHHaH acxpoHOMHqecxan onxHxa nosBOAnex npo- 
HHXHVXb AOBOAbHO ABAexo H oxBBXHXb 6oAbmHe MaCCbl 3Be3A. 

3a nocAeAHee BpeMH b abab HsyqeHHH nor.nomeHHH Bce 6oAee anaqHxeAb- 
„oe „ecTO 3a»H»7eV M6KTpo<l)OTo«eTpHa 3Be3i, TaK xaK aroT MeTO* na- 
MHoro TOvHee aCM clmorpa^maecrafi. lUapoKoe npBMeBeHHe aroro “UTMa 
1 cero BpeteHrorVHHaHBaaoc Te», bto Cama aaxpyaHeHa 

aaVaa Ho »30<>peTeHi« ,poTOVMHO>i<BTeM no3BO,aaeT HeKOTOpbM o6. 

CAaobix 3Be A. rvrnaHMUPHHp 3x0 euie 6oAbuie hobhchao oSmyio uen 

xaxanora noxasaxeAefi usexa na ochobo sAeKxpoifioxoMexpHqecKHX Ha6.AiOAe 
' HHH xpe6vex mhofo BpeMenn h xpyAa, ho aaxo, fiAaroAapn 
HocxH AAH noAyqeHHH noFAomeHHH cBexa b ashhom nanpaBAen ^ 

™x cZa»^ noKa3aTB,n,. UBexa .nHiuB ouhoh 3Be3u» 

B OCHOBHOM. 3XB UBa MBTOua -(|,oxorpa.j,HBecKHii u 

mbckhS— h upHHeuBioxcn B Hacxoamee BpeMa K onpeaejieHuio noKaaaxeu. 

uloBBBO ,aCXO „CBOBB3yK,XCa UBB-KSyBeHBU 
Koc.B,ecKo“”«eKB,. np„ ,X0M np--„a«xcB o6a K«cca cKonue™ 
HO oxxpbixbie cxonAeHHH npHMeHHioxcH c 9X0H ueAbH) qame. Oxxpbixbie exon 
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3 u e i\ e H H c 


JIGHHH OCHOBclIIHG T'pSMnjIf'nv FI d IQQn 

fW, ojKHBjieHHoe HsyqeHHe norjiomeHHH cBeia b FajiaKTHKei 

HHHM He;iocTaTO™o”'^FfeTfil^”^ norjiomeHHH tojibko no pacceHHHbiM CKonjie- 
raaaK™ HeodxoAHMo nojiBaoBaTBca er^e ApyrnMH og-beKTaMH 

BejiHBHiia o6mero norjiomeHHH. nojiyaenHaa Tpomojicdom nn 
teHHHbiM 3Be3AHbiM cKonjicHHHM, paBHa 0.67 Ha 1 ^KajiGnapc^K 3 tv 
WH y Hya^HO cqirraTb ripeyMenbuieHnoH. B HacToamee epeMa o6mee noraome' 

^ pasHbix yqacTKOB raaaKTHKH OHO MenaeTca b an 
abHo ujiipoKHx rpeaejias. B aeKOTopbix HanpaiijieHanx o6mee noraouipHaa 

;“n n n "0™”“ 

w 11. 11 a p t H d I o 143, 44 1 h Apyrax 154, 10|. ^ 

e-rca Vt^dOoTo K ?'p “““ -'^^’«H>'<«™oro sHaaenHa T p o m n a e p a ah- 

SprcKoZa™:"'" "orpexaHocTM p opepxe ^a.’ 

rio luapoBbiM CK()u.iieHnaM HonaoJueHHe CBera, Kan HSBecTHo nopavaaPT- 
c.a C,7IHUIK0M npeyMeHbuienHbiM h b neKoropbix cayaaax Aaa<e OTOHuaxea! 
HbiM 3x0 aB,aeHHe mo>kho oOHacHHTb Bo-nejebix tom. aro iHapoBbfe 
fHH pacnojioaieubt iia uhcokhx rajiaKTHaecKHx lunpoTax TorAa khk norm 
b?x“mM "•'«'»=‘"''”'PHpoBa,-,a 5.71773 naocKOCTH raaaKTHKH Bo^So^ 

tn nn CKOii.aeHHa Iiayaefibi He raK no.aHo n k tomv >Ke — tdva 

npaM,abHo ycraHOBUTb HopMa,/ibHbre UBexa AJia BbiBOAa HsObmoB ubS 
3. noAcaexoM aaes'm (motoa K. 0 O r o n o a h n k n r ^ aubUKOB nsexa. 

'?oZl ITZ: »"P«-»ercS Z, MmJZ pa " 

,-r,nnnr^' ^ ^ cviyaac AaAbHocxb orpaHHaHBaexca anuib nnoHHKaionipfl 
uiocoOHocPbio HcnojibsyeMoro MHcxpyMenxa. Kan cxaao HSBecxHo o6mee 
norAomenne onpeAe./taeTca mcxoaom Bo.xb(l)a aoboZo rpv6? noax^uv 

''''®™A, no KOTOpOMy HecpaBiieHHO Haaeac 
nee OAeHHBaiOTca khk oOrpee noniomeHne, ran n pasMepH ™h 
noAcaexaMH 3Be3A Muoro aainiMajmcb nyaKOBCKHe acxpoHOMbi 18 30! BHeJ 
Sotrr -''-'POHOMHKI n B o6Aa?xH nayaeta oCero 

MexoA 3Be3AHbix noAcaeroB npuMenajica AJia pemeHHa oxAeabHbix saaaa 
B A^yrnx o jcepBaxopnax; raip nanp., b ASacryMancKOH o6cepBaxopHH 
Px. i\. A a p a 3 e lo4, 56 1 HccAeAOBa,x oSmee norAomenne b MecxHon Cu 

nZVZoZnZT “P""” aopSo MS; 

KaxaAoroB noKaaareAeH pBexa sbosa h BMecxe c xew paanaOoTaHhi nnvrno 
MexoAbi aah noAyaenHa oOipero norAomenHa, a noxoMy k Kponoxansb^M 
.^Be3;];HbiM noAc^ieraM npH6er3iOT y>Ke pe^Ko. ^ ^ 

irorAOiaenHfl (mfpbrmkrqcbte siemBBesAHoro 

H MexoAiiKy, npirMenenHyio Thxqb wm mojkik, caHTaxf toLhbm.r m 

KH spema coBpeMOHHoi'o coctohhhh npoQjieAiw npaBHAbUHwa Aa®e c xoa- 
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^ BBegeHHe 

4 fljiH onpeflejieHHH H36HpaTeJibHoro norjiomeHHsr Ha AaJieKHX P^cctoh- 
HHHX HJIH no Bcefi TOjtme rajraKTHKH Heo6xoAHMO nojibaoeaTbCH KaK mh 
Zaarsbime, BHera^aKTHMecKHMH TyMaHHOCTHMH. B nacTOHmea pa^oTB Mbi h 
AaeM noKaaateJiH UBera BHeraJiaKTHnecKHX xyMaHHOCTeH h HcnojibsyeM h 
AJia HsyneHHH H36HpaTeJibHoro hjih oSmero norjiomeflHH b TajiaKTHKe. 

HaoaAV c npeHMymecTBaMH, y 3 Thx oSbCKTOB HMeiOTca h HeAOcraTKH, 
Tax JlnpHMep- ohh hc BcxpenaiOTca 6 jih3 r^ockocth FaJiaKTHKH; 
npnpHHH^H36HTKa UBCTa xpyAHo ycxaHOBHTb HopMajTbHbie UBexa H X. n. Te 
r«“Hee"1 Bpil B„era«KT„.ecK„e Ty«aH„oc™ ycnem„o 

MPHSIIOTCfl A*nH norJiOIUGHHSl. 

5 OnpeAeJieHne H36Hpaxe.nbHoro norjiomeHHH no nepeMeHHbiM asesABM 
H HMeHHO -™ uecbeHAaM: B6JIH3H nJiocKOCXH rajiaxxHKH bo3mo>kho AO pac- 

iiissiiigs 

»,» H3y.e- 

HHH noxjiomeHHa b PaJiaKXHKe. a « « n n- 

. .3y;e„.» pa„B«^ 

oxBexcxBeHHbi ^ ycxaHOBAeHbi haoxhocxh noxAO- 

xo. npHMeHeHHeM xapaKxepHcxHKH. CooxBexcxByK)- 

maiomeH MaxepHH b 1 riHnpRbie nHiKbysHbie xyMaHHOCXH 

uj,He MexoAbi ocHOBaHbi Ha Aonym ’ o6jiaKaMH Koxopbie oxBexcx- 

,.„«ecTBeHHa, c "l^^yVeHPe L ^s^aeT coMHeHHS, 

seHHbi 3a nomomeHne caexa 3Be3A. . ^ acxponoMOB cKAOHaexca k 

xoxa B Hacxoaniee BpeMa. ropanHX (paH- 

MblCJIH, MXO AH(t)(|>y3Hbie XyMaHHOC - pofioft KaK Ha 9X0 yKa3bIBa,1H 

HHX) 3Be3A, AonymeHHe HaxoAHXca b coxjiacHH 

" Tu n P?P n Th ck o r o 132] c xoHKH apenna Koxopoft b o6pa- 

i n nb.b. 

onp'eAeJiaxb BeJiHMHHy naSHpaxejibHoro hjih o6mero norAomeHHa ocHOBbiaa 
H xapaKxepncxHKax 3Be3A. HaxoAamnxca 3a xyMannocxaMH . 

I Saecb nano “''‘exi. b TOJibTO^ [57??a30BHe AH<t)4)y3Hbie 

ifocKOJibity, KaK noKasaaH . * . oTpaiKaTeJibHbiiviH TyMaHHOCTHMH. 

HTnpfKTHKel'rpoHeM. aT'rpyAiio ocymecTBHMo. nocKOAbKy Memaex CBexJibiH 
4)QH TyMaHHOCTH. 
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BBefleHHe 7 


rio AH(l)(j)y3HbIM TyMaHHOCTHM MOWHO TaKMe nOJiyqHTb OTHOIIieHHH o6- 

Am 

tuero norjioineHHfl k n36biTKv uBera, y= — (cm. [132, 71], 

MU 

7. CneKTpocjjOTOMeTpHaecKHe rpaAHeHTbi ^aioT BoaMOJKHOcxb nojiyvHfb 

saKOH riorjiomeHHa: A^b-Tr’*, 

H.J1H 3Toro cpaBHHBaiOTCfl MeJK,ay cofioH SBea^a, ghjibho oKpamcHHasi 
HoiviomeHHeM, H 3Be3Aa, He nOABeprmaHCH noKpacneHHK). CpasHeHne HHtCH 
euBHocTH HenpepbiBHoro cneKxpa o6eHx seesA Aaex BOSMOJKHOCTb AOBOAbuft 
yBepeHHO onpeAe.)iHTb SHaveHMe a b saKone norAOiu,eHHfl. KaK HSBecTHO, 
3HaHiie saKOHa nor,;tomeHHH Aaer uo3MO>KHOcTb AerKO nepeBecTH H36HpaTe.Jib- 
itoe norjioipeiiHe b o6mee. 

Pha aBTopoB [107, 133, 37, 122J ycxaHOBHjiH, hxo BeAHBHHa a , aah bhak- 
MOH nacxH cneKxpa SjiHSKa k eAHHHue; 3xo yKasHBaex Ha xo, nro npeoOAa- 
Aaiomee mhcao HacxHU b HbiAeBwx oOAaKax HMeex pasMepw nopaAKa ajihhw 
B o.nHbi p = 10 CM. C.neAOBaxejibHO, axox MexoA Aaex BOSMOJKHOcxb Hsyvaxb 

HCKOxopbie (|)H3Hirec.KHe xapaKxepncxHKH AHcj)([)y3HOH MaxepHH. 

BoodiAe, Me>K3Be3AHbie obMieBbie o6.tiaKa mojkho Hsyvaxb, KaK H3BecxH&, 
c xpex cxopoii: a) khk cpeAy, npoH3BOAainyio pacceaHHe CBexa, — Ha ocho- 
BaHHH l[)OXOrpa(}3HMeCKHX H KO.nOpHMexpHHeCKHX Ha6AK)AeHHH, 6) HX AHHa- 
MHHecKHe xapaKxepHcxHKH-' -no aaesAaM, HaxoAamHMCH b 3Xhx JKe xyMaa- 
Hocxax, b) cxpyKxypy h (joHSMMecKHe ycjiOBHH — no csexAbiM AHtlnriysHbiM 
TyMaHHOcxHM. B AaHHOH padoxe Haytieime obiAeBbix xyMaHHOcxeft npoHSBO- 
.■IHXCH, IViaBIlblM 06pa30M, Iia OCHOBe KO./IOpHMeXpHHeCKHX AaHHbIX. 

8. Me>K3Be3AHbiH cyOcxpax aBjiaerca npHHHHoft oOpasoBaHHH MeH<3Be3A- 
Hbtx AHHHH M H K. ZIJIH HCKOXOpblX HanpaBAeHHH yCXaHaBAHBaeXCH KOppeJIH- 
UHH MOJKAy HsObIXKOM UBeXa H HHXCHCHBHOCXbK) Me>K3Be3AHbIX AHHHfi. KbK 
noKaaaji pnA HccAeAOBaiiHH, axa aaBHCHMocxb noAyqaexcH npaMOAHHefinofi. 
3x0 nOHHXHO, riOCKOJIbKy HHXenCHBHOCXb Me>K3Be3AHOH AHHHH AOA>KHa yBBAH- 
'[HBaxbca c paccxoHHHeM, a c paccxoHHHeM cBHsaH h hsSwxok uBexa. Boo6uie 
CHHxajtocb, Hxo Me>K3Be3AHbifl ra3 B raaaKXHKe pacnpeAeaen paBHOMepHO, 
oAHaKO, ecjiH npHHHXb, >no mhcxo raaoBwe AH4)(})y3Hbie xyMannocxH renexH- 
necKH cB5i3aHbi c paHMHMH 3Be3AaMH O H BO [57], xo xoPAa OKaH<excH, vxo 
pacnpeAeJieHHe raaoBbix xyMaHHOcrefi Booce ne OAHOpoAHo, ho, ho cpaBHeHHK3> 
C HHMH, HblJICBbie XyMaHHOCXH OoAee neOAHOpOAHH. 

B nocjieAHee BpeMsi npHnaxo cMHxaxb, hto fac npHcyxcxsyex nbiAb, no- 
BHAHMOMy xaM HMeioxcn H raaoBbie 'lacxHUbi MOKSBesAHoro cyOcxpaxa, ho yr- 
BepjKAaxb oOpaxHoe Hejibsa. . 

HayMeHHc noi'AOiH,eHHH CBcxa b PajiaKXHKe ObiAO nanaxo HaMH b 1939' 
roAy. 3XOH ue.)iH ,cHaHaj]a, b Kanecxae o6x>eKXOB Omah BbiSpaHbi HaM» 

BHeraAaKXHMccKHe xyMannocxH h «o6bmHbie» 3Be3Abi. HpH axoM no oObiHHWM 
3Be3AaM HorAouueuHe mh H3yHa,iiH na MaxepnaAe, noAynaeMOM na 20-cm Ka- 
Mepax 40-cm pecjjpaKxopa, a no BHeraAaKxnqecKHM xyMaHHOCXHM — Ha 36-cm 
aitaOeppaHHOHHOH KaMepe. 3axeM mh npHcxynHAH k HsyneHHio norAomeHHn 
CBexa c HOMOHibK) onpeACACHHa noKaaaxeAeft nsexa nepeMenebix sbcsa THna 
r tiecJieHA. 3xoro nopaAKa h fiyACM npHAepH<HBaxbca npH HSAOAceHHH Hacxoa- 

meft paSoxbi. 
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8 BBCAeHHe 


B caMOM Haqajie HacTOHmefl pa6oTH mu ocTaHOBHMCH na onHcaHHH h 
MccjieAosaHHH HadjiioAaTeJibHoro h jia6opaTopHoro HHCxpyMeHTapHH, koto- 
pUM Mbi nojibSOBajiHCb npH BbinojiHeHHH Hameft padoTU. HccjieAOBaHHio jia6o- 
paxopHbix npH6opoB HaMH y^eJiBHO 6ojibmoe BHHMaHHe BEH^y xoro, hto Jiado- 
paTopnaH o6pa6oTKa MaxepHajia HEjineTCH oahhm h 3 caMux Ba>KHbix ajieMen- 
TOB He TOJibKO Hauiero HCCJieAOBaHHfl, ho h Bcex pa6oT noAo6Horo poaa. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 001 9-9 


rJlABA riEPBAH 


AHnAPAiyPA H METOAHKA 

§ 1. HaSjuoAaTejibHbiii HHCTpyMeHTapHii 

OriTHiiecKHH cxeMa aHa6eppauHOHHOH KaMepu, c KOTopofl mbi BbinojiHH- 
JIH HauiH ocHOBHwe Ha6j[iOAeHHH, ripcACTaBJieHa na HepTe>Ke 1. KaMepa cmoh- 
THpoBaHa iia napaJuiaKTHqecKOM uiTaTUBe, KOTopbifi cHa6>KeH rapeBbiM >iaco- 
AblM MexaHHSMOM. 

OoKajibHoe nojie b yKaaaHHOH KaMepe ccl)epHHecKoe h no 3 TOMy npHXOAHT- 
cfl noabSOBaTbCH c|}OTonjieHKaMH. 

AHa6eppauHOHHyio KaMepy, necMOTpa na Hajiaqae b nefi jihhsh, Hy>KHO 
c^HTaTb no'iTH CB060AHOH OT xpoiviaTH'iecKOH a6eppau,HH, xaK Ha sto yKasH- 
liajtH B CBOeft pa6oTe lU. P. PopAeJiaAse h E. K. XapaAse [19E 

OnTHHCCKHe napaMeipfai aHa 6 eppan,HOHHOH KaMepbi cjieAyiomHe: Awa- 
MeTp cc|}epH'iecKoro acpKaAa 444 mm, A^aMeTp KoppeKUHOHHOH ahhbh 3p0 mm, 
4)OKycHoe paccToaiiHe ccjiepHHecKoro sepKaAa 625 mm; CACAOBaTeAbHO, Mac- 
!.UTa6 xaKOB, mto 10 mm cooTBercTByeT 55^ a CBexocHAa HHCxpyMeHTa 1:1,74, 
T. e. OKOAO 1/2. FleBHHbeTHpoBaHHoe noAe HMeex paAHyc 1®55’. Thkhm o6pa- 
aoM, nojie Hamer'o HHcxpyMCHxa moa<ho cHHxaxb bhoahc OesynpeqHHM BHyxpH 
Kpyra AHaMcxpoM 4'’. Ha nepxewa 1 hcho, hxo y KaMepbi iieBHHbexHpoBaHHoe 

roAHoe nojie paBHo: kk ni)'--'- i . 5 - 14". 2, qxo cooxBexcxByex, npH- 

f>AH 3 Hxe,nb[-io, 4 *’-aM. IlosxoMy, ccjih AnaMexp KoppeKU,HOHHOft ahhsh saABa- 
(jipaxMHpoBaxb A .0 33 cm, — iieBHHbexupoBaHHoe noAe cxanex 6 oAbme, qeM 5 ®. 
ripHHHMaH BO BHHMaiiHe MaciHxa 6 Iiaiuero hoah h AnaMexp neraxHBa paBHbm 
H CM, BbiHCHHM, Hxo HcraxHB nepcKpbiBaex He 6 o iia 42 KBaApaxHbix rpaAyca. 




^-lepxeac 1 Bobo'bo 

ripH (jioxorpacjiHpoBaHHH KaMepoH, rHAHp.OBaHHe npoHSBOAHxcH 7-cm xh- 
AOM. He 6 o.JibiuoH AwaMcxp XHAa HecKOJibico saxpyAHHex noA^op SBesA AAH 
rHAHpoBai-iHH. 
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Anna pai'ypa n MeioflHKa 

PaccMOTpHM npoHHuareJibHyK) 

xpo„a™ 3 Ma „ .ae. a 306 pa- 

)KeHHe 3Be3A Becbivia MaJibix pasMepoB. rim6bTX asesA aa AaHHbix 

„.„rarnp 7 r/r“=^^ 

BbiJiH HSMepeHbi MCTbipe ojichkh no f ot 0 02 mm ao 0.03 mm. 

,npeaaaa „0 

LieHTpnpOBKH OnTHaCCKOH 'laCTH HHCTpyi / nnnfiHDanH BCCWe TaKHC, KO - 
/yin HSMepeunn .iiHueHHUX na MHKpoc][)OTOMeT- 

Topbie eu/e npHro/inbi auh HBoenaacMnnM npn 4 )otorpa(})Hpo- 

pa' 3x„ Baaa.,„„H A»“-po» othoc«» K „a«K„e ™«a 

BanHB 663 " "“.paaBHO, yBeJ,l.BHBaK3T A«aMeTp «306paKeHKa. 

“"“n;:T:r„:a»«„oa 

i”,TpoZ™Bri?^-nSSHOc3« ;^ - *op-yay: 

tA= 13.0 + 2.6 ig 2 / 0 ” 

Ha.™ noayaaHB, ra^e 3 «n„pBaecK..a .|.op..yaB, .aaa rofl »<e naeH»» 

B KOMOanauaH co cBeTOcln-iJibipaMH: 

_ n 4 4- 2 0 lo—L— (.a.iivi cHHcro ttJa.iibTpa) (6) 

■llliiir — 'T • b 240 

_ 1 1 6 4- 2 0 I 2 —-■ — (AJia a<ejn' 0 i '0 ijiHJibTpa) (b) 

‘ ^ 240 

KaK BHAHO B 3 oiax 

rprxBr:w™ pT™ ^ 

„„ .PKABXPOB "“AP»«"P'< „eA<eAaTeaBHO 

aBABB^rar;;!” AT“,i;o»lx’»H4pUA..B 3BB3A»B.X Be,,Ba„,. A 3KC„„. 

™''“nocToaH«aa B 3tb,x .l,op»yaax P"PP«"”«:;,Vr„ZlcTrJ^ 
BBexABoa bbmbhbtcb. eCAH BbiuienpH- 

Hoft 3KCn03HUHH. HoSTOMy HCHO nnvrHX HeraTHBOB H npn ApyrHX 

Be^eHHbie 3 ., oft ctiopMv/e mo>kho nocxpoHTb KpnBbie h 

pasHb-x cayaaeB (E. H. B^r|»c .n a b c k a n fill). 

^ ripH Hcno.-ibBOBaHHi. 

npaMenennH TaKon nnenKii. 
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* ^ nepBaa 

" “ HB ?ep" 

aaHHMM yBOBepI„c™. 

CKOM Coioae sa nocjienHHP ?n^K^ n '^“nymeHHbiMH b CoBex 

Merpa mctch b cTaxbe B. B H h k o hTb 

pa— B pagore A. B. M a p k o b a 136 ] ’ P”^ MHKpocjjOTOMeT- 



'^lepTe}!! 2 babalso 

'csaa: z;^t r? ™ r-F™- 

zz:i ~rr r„ 7„7?;„“r = ” 

§ 2. OuiHSKa (J)OKyCHpOBKH njiaCTHHKH B MHKpO(J)OTOMeTpe 

rorpaX“r„TacTZTr3„\p^^^^^^ 

aaaHHB „a raac™„Ke „otokom ay"™cT08 »°pT„T L™ b“ 3 - 

ipiiiiiiiisi 

HsMepeHHe (jjona npoHSBOflHTCH b6jih3h ot HSMepaeMOH aRp^nw 

CxeMa H3MepeHHH%reraTHBHoro Marepnajia b nauieM cjivqap r nm^a 
'POTOrp^eCKHMH H c})OTOBH3yaJIbHb™H-H306pa>KeHHHMH\ TBROBaf 3^Be3 ,a 

^ITopH/^OK Ha6jifo;(eriHjT h nojiyiieiinft jibvx iisoSnairpTiHft tiq “ 
ijnHcaH HH/ife. ' " i3oopa}fxeiiHH na o/(Hoh njiacTHHHe 
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Annaparypa ivieTo;;HKa 13^ 

(ph) — (|)OH— 3 Be 3 Aa (pv) — ({) oh — 3Be3;ia (ph) — sBesjia (pv),. TaKHM ofipaaoM, 
npH HSMepenHH nojiy‘iaeM no 2 oTcneTa rajibuaHOMexpa, npn naBeAeHHH na 

KaJKAoe H3o6paMeHHe snesAH h i{)oh. 

Hepes E mm o 6 o 3 HanHM pesyjibTar HSMepenna njiacTHHKH c noMOiubio 
MHKpoc})OTOMeTpa, BbipaiKafoumfl BCJiHqnny (j)OTorpa(})HMecKoro 3(})(|)eKTa, fl,a- 
BaeMoro SBesAon, t. e. OTcner MHKpoc{)OTOMeTpa. 

Bbipa>}<eHHe AJin E TaKOBo: 

TAe n* H n-^ ordpoc rajibBaHOMexpa, cooTBercTBeuHo, npn HaBeASHnn na SBes- 
Ay H na ({)oh, a n,,- ordpoc npn TeMHoxe. Tlpn HSMepeHHHX mm BcerAa npn- 
paBHHBaAH Ho Hyjiio nepeMcinenneM niKajiM rajibBanoMexpa^, djiaroAapH ncMy 
ypaBHenne (1.1) nepenHCHBaexc}! b cjieAyroineM bhac: 

nocKOJibKy H 3 (1.2) cjieAyex, mxo BeAHanna E mokot MeHHXbCH ox 

0.00 AO 1.00. Ha npaKXHKC mu name Bcero noJibsyeMca BeAHnnHon E, sakak)- 
natoLuencB npeAeAax 

PeAKO npHXOAHxcH no.iib30BaxbCH eeAHnnHofl E b npeAeAax; 

Hyxcno oxMexnxb, nxo aah yAodcxBa BbinncAeHHH h odpadoxKH, anane- 
HHe E Aynine yBeAH'iHBaxb b 1000 pas, x. e. bmccxo (1.2) noAbsoBaxbca {J)op- 

Xoxa GAHiiHUbi xpexbero snaxa b ananeHnn E mo>kho cnnxaxb naxoAHiilH- 
MHCH B npeAeAax ohim6kh n 3 MepeiiHH, HcnoAbsoBanne hx, tgm He Menee, oco- 
deHHO HeodxoAHMo npn padoxe na HenpaMOAHHeftHoft nacxn xapaKxepHCXHne- 
CKOH KpHBOft, C KOXOpoft B aCXpOCl}H3HKe MaCXO npHXOAHTCH HMGXb ABAC OpH 
nsynetinn cAadux odx^eKXOB. 

OdosHannM luiomaAb djiinca nepes S h cooxBexcxByiomHH eft AnaMexp 
nepes D, a riAomaAB HSodpaAieunn 3 Be 3 Abi---S' n ee AnaMexp— ti > AonycKan 
MTO ruAHpoBKa 3 Be 3 AH OTAHnnaa ft, cAeAOBaxeAbHO, HsodpamenHe 3Be.3AW 
KpyrAoe^ ToxAa saBUCftMOCxb MeJKAy aftepraeft Aynncxoro noxoKa, naAaio- 
mero Ha cl)oxo 3 AeMeHx MHKpott)oxoMexpa, ft oxdpocQM raAbBanoMexpa, odos- 
HaneHHbiM b nameM cAynae nepea n*, BbipamaexcH CAeAyioumM odpasoM: 

1 Ha MHifpoc})OTOMeT|)e B. B. Hh k o h o b a mm ycxpoHAH nepeMemeHHe uiita- 
AM /pm npHne;(omm oTcncTa na TCMrioTy k iiyAso mitaAM, hto npn H.3MepeHHH npefl-- 
cTaBjiHCT PojtMiux; y/;o6cTF.o. B KoncTpyKAnn hobhx MHHpocpOTOMexpoB HeodxoAHMo 

2 Cjiynatt ajua-urnmecKoro H;3o6paJKeiiHn seesAM, BMSbiBaeMoro neTOiHoft rn/(H- 
poBKoii, 6yi\ei' paccMOTpeii 
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14 r Ji a B a n e p B a H 

r^e K03t})cJ)HUHeHT npospaqHOCTH b e^HKHue sBesAHoro H3o6pfi- 

JKeHHH, a j/ — TaKOH }Ke KoacJ^^jHUHeHT npoapaMHocTH aah 4)OHa njiacTHHKH. 
B cjiyqae ordpoca Ha 4 )oh, paBHoro n-'^, aHajiorHHHO (1.4), HMeeM: 

n'^ = vj(Sl/). (1.5) 

SaMeHHH B ypaBneHHH (1.2) SHaqeHHH n* h n-'' paseHCTBaMH (1.4) h 
(1.5), nojiyqHM: 

E = — ~ S') If 


- 1 (^- 0 - 

Ec,nH HJiouiaAH 6jiHKa h sBesAbi saMeHHTb AHaMerpaiviH, noAyqHM: 


Opu H3MepeHHHx qacTO noAyqaeTca, hto SMyAbCHa cfiOTonAacTHHKH bh- 
.\OAHT H3 (JjOKajIbHOH HJIOCKOCTH, T. 6. H3 TOH HAOCKOCTH, B KOTOpOH OT(})OKy- 
CHpOBaH S.riHK Ha 3My./IbCHK). StB HAOCKOCTb HBAHeTCH HepHeHAHKyAHpHOH K 
OHTHqecKoft OCH. ripn BbixoAe 3MyAbCHH H3 (j)OKyca, AHaiwerp D Sahkh yse- 
jiHqHBaexcH h npH stom Ha pa3Hyio seAHqHHy A'Jih paaHwx qacTefl nAacxHHKH, 
BBHAy HaKAOHa HOCACAHeH. XaKHM o6pa30M, npH HapymeHHH (jlOKyCHpOBKH, 
Ha 4>oxo3AeMeHx naAaex AyqHcxaa sneprHH, HSMeneHnaH no cpaBHeHHio c xofti 
Koxopaa naASAa paHbuie, qi'o h BusbiBaex oiuHdKy H3MepeHHH^. 

yKaaanHaa oiuHdKa BbipaaHxca HaMeneHHeM BeAHqHHbi E, Koxopoe pac- 
CMoxpHM B BHAe npHpaiAeHHH. 

Ecah HaqaAO KoopAHHax noMecxHM b cj)OKaAbHyK) nAocKocxb h ocb a6c- 
UHcc coBMecxHM c onxHqecKOH ocbio oSxjeKXHBa, xo nepeMeuieHHe iiAacxHHKH 
OXHOCHXeAbHO ({)OKaAbHOft HAOCKOCXH CyABX OHpeAeAHXbCH BeAHHHHOH A 
TaK KaK D MeHaexca c H3MeneHHeM X, xo D moh<ho paccMaxpHBaxb kbk (bynK 
UHK) X, X. e. 

D=f(X). 

Ho HSMeHCHHe D MeHaex h BeAHawny E, noaxoiwy MoatHo nanucaxb: 

E = cp(Dl = FfX) (1.8) 

CoxAacHO (1.8), ypaBHCHHe (1.7) mo»ho AHcjj^epeHpHpoBaxb no D. 
npe>KAe qeM AH(j)4)epeHUHpoBaxb, ypaBHenne (1.7) nepenHuieM b xaKOM bhab: 


-0-x7> 


1 IlpH HajioweHHii Boiipoca o 6 onpefleaeHHH 3 toh omuQKH BHaqajie Mbi CAeAye.vi 
C H p c y, P o c c y n /I m o h h e p [1 14’|, a flaAce pasBHBaeM ero. 
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A n n a p a T y p a h m e t o « h k a 


Z],Hcl)c})epeHiJ,HpyH ypaBHeHHe (1.9), noJiyqHM: 

Bbipa>KeHHe ^(^YpsaMeHHM ApyrHM Bbipa>KeHHeM, cooTBeTCTByroiUHM 


ypaBHeHHio 


no,nyqHM: 


D 


( 1 . 10 ) 


TaK KaK paccMaxpHBaeTca nyqoK jiyqefi b bhac Konyca, to OTHOUJCHHe 
ClD K A X AOJI>KHO paBHHTbCH nOCTOHHHOfl: 


^^1? = C= const. 
AX 


( 1 . 11 ) 


TaKHM oOpaaoM, sejiHqHHa nocToaHHoft C aaBHCHT ot TejiecHoro yrjia 
nyqKa jiyqefl, naAaiomnx na njiacTHHKy. JIcho noaxoMy, qxo BejinqHHa C aojdk- 
Ha OblTb HeOAHHaKOBOH A.n5I paSHblX MHKpOClJOTOMeTpOB. B ypaBHeHHH (I.IU) 

bHaqcHHe HD aaMenHM corjiacHO (1.11) a Am dE oKOHqaTe.nbHO noJiyqnM: 

D 

Ecah Mbi xoTHM xenepb nepcBecxH oiiiHdKy dE b sBesAHwe Be.;iHqHHhi, 

MbI AOA>KHbI BOCriO,I[b30BaTbCfl SaBHCHMOCTfafO; 

kdF==A,n (1.13) 

BeAHqHny k mh jicpko naxoAHM no xapaKxepHCTHqecKOH kphboh ctsh- 
AapTHbix 3Be3A. JXm naujero cjiyqaa mh BocnoAbsoBaAHCb mhofhmh xapaKxe- 
IJHCTHqeCKHMH KpHBbIMH H HaUIAH AAH k BeAHqHHy, 6AH3KyK) K 7. TaKHM 0 
paaoM, oiuHOKa b sBesAUbix BejiHqHHax b HameM c-nyqae 0 K 0 HqaTe.nbH 0 npn- 
MBT CAeAyiOIAHH BHAb 

^^^2kCAX (i„.E) = i4i^(l-E). (1-14) 

JXjih Hauiero MHKpocl)OTOMeTpa nocxonnHaa C=0.06. Ajih AHaMexpa 
‘ dAHKa D Mbi HMeeM abb sHaqeHHa: aah oahoh AHacjtparMbi 0.30 mm, a aah 
M eHfauieH— 0 20 mm. HAenKH, noAyqeHHbie na anaOeppauHOKHOH KaMepe, qa- 
me Bcero HSMepaioTCfl c noMombio OoAbmoH Anaij^parMbi. h noaxoMy npHMCM 
D = 0.30 MM. 

npHHHMaa 3TH SHaHeHHH nOCTOnHHbIX H AOnyCKaa OUIHOKy tpOKyCHpOBKH 

AX = 0.01 MM, noAyqHM oKOHqaxeAbHo: 

Arn = 0.028(l — E) = 0.03(l — E) (1.15) 

CyAH no c()opMy.iie (1.15), oiuHOKa Am Aah npKHx sbosa, KorAa bbah- 
qHHa E MaAa, x. e. ne npesocxoAHT 0.01, OyAex paBHHXbcn 0”'.03, a aah cAa- 
6bix 3Be3A, ♦fcrAa E dAHSKa k eAHHHue h AocxHraex 0.90, panna O^.OOS. Ecah 
A onycTHTb, qxo omHOKa cjioKycHpoBKH nopaAKa A>s =0.1 mm, qxo cAyqaexca 
AOBOAbHO qacxo, oiuHOKa yseAHqHBaexca b Aecaxb pa3, x. e. aah apKHX h 
CA aObix 3Be3A ouiHOKa SyAex HaxoAHXbca Me>KAy BCAHAHHaMH 0. m u .08. 
JXm apKHX 3Be3A, Kax bhahm, oinnOKa naMHoro npeBHUiaex oiuHOKy hsmc- 
:peHHH, Koxopaa paBHa +0”‘.08 (cm. HH>Ke). 
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a B a nepeaH 

B HameM cjiyqae onpeiiejieHHH noKaaaTejieft UBCTa, Kan VKasano bhiti« 

B jKejiTbix H cHHHx jiyqax Haxo;;HTCH 6JIH3KO Tipyr 

itaHHaH OIUHSKa (omH6Ka ({)OKyCHpOBKH) nOBTII 

STa lw OAHHaKOBO eyABT BAHHTB^K „a oAHHaK 

H Ha Apyroe H3o6pajKeHHe 3Be3Afai. 

M ^pyroe Aejio, KorAa H3o6pa>KeHHe HccjieAyeMofi sBesAU b chhhx 

H KCATUX Ayqax noAyqaexcH na pasHbix njiacTHHKax, Koropue b OTACAbHOCTH 

H3MepHK)TCH Ha MHKpo(j}OTOMeTpe H Moryx HMexb paanyio ouiHSKy b (boxycH- 
pOBKG. '' T ^ 

B HameM CAyqae omnSKa ,430KycHpoBKH noHBAHexca SjiaroAapH xomv 

® JKeAXbix^^iyqax pasAHqHa, a Kax mbi BHAeaHi 

Bfaime, 3xa omHdKa saBHCHx ox 3Be3AHOH BeAHqHHbi. 

BbimenpHBeAeHHbie BeAHqHHbi oxasbiBaioxcH HecKOAbKo npevBeAHqeH- 
* vMAif’ BxopoH AHa^iparMbi na HameM MHxpoiJioxoMeTpe 

JopMyAr(l°14)^™ tJjOKycHpoBKH, no cpaBHeHHK) c xeM, qxo nOAyqaexcH no^ 

A. B. MapKOB B cBoeft HHxepecHOH pa6oxe «TeopHH MHKpocboxoMPx- 

pa H xoqHocxb h npaBHAbHocxb npOMepa acxpo(i)oxorpaMM» [ 36 ] noxaaaA qxo 
XJlmrr"* AHa#arMbi y MHKpoiJioxoMexpa, omHgKa (jiOKycHpoBKH 

yMeHbmaexcH. Oh BbmeA ([lopMyAy aah CAyqan hhahahh Bxopofi AHaiJiparMbi 
(CM. da Ha qepxejKe 2), HMemmyio b namHx o 6 o 3 HaqeHHHx CAeAyiomHft bha:. 


H3MepeHHe Macmxa6a H3o6pa>KeHHH 3Be3Abi b raockocxh sxopoH 
AHaipparMbi. al^AHaMexp Bxopofi AHacj^paxMbi. HocAe noAyneHHH no (bopMVAe 
(1.15a) BeAHqHHbi Aemo noAyqaexcH omndKa b SBesAHbix BeAHqHHax 
^ noKasbiBaiox, qxo omnexa (JjoxycnpoBXH npn 

HeSAaronpHHXHbix ycAOBHHx MOA<ex Bce-xaxH Aocxnqb 0.4 3 b. BeAHqHHbi. ^ 
A. b. M a p X o B HCCAeAyex AaAee Bonpoc o xom — xaxaa omHSxa mo- 
>Kex noAyqHXbCH Ha caMOM aejie, npn HameM cnoco6e HSMepeHHH, xoxAa nAa- 
cxHHxa npHJxaxa x xonycy co cxopoHbi cxexAa, h no ero peayAbxaxy,— omH6- 
Ka (poxycHpoBXH B MHAAHMexpax AX peAKo npeBbimaex + 0.03, ajih pasHbix 
nAacxHHOx (cm. xa6A. 26 b [36]). HosxoMy, oqeBHAHo, omH6xa ^oxycHpoBS 
B 3B^AHbix BeAHqHHax, Ha caMOM ACAe, pe3xo yMeHbmaexcH. 

axHM o6pa30M, npHHHMan bo BHHMaHHe Bce Bbimecxasaimoe a xax>Ke 
HMfeH B BHAy, Hxo—xax 3X0 noAHepxHyxo Bbime —mm noAbsoBaAHCb (boxo- 
nACHXaMH C AByMH, PHAOM pacnOAO>XeHHbIMH HSOSpaJXeHHHMH 3Be3A B pa3r 
Hbix Ayqax omHfixa (jioxycHpoBXH, no Been BepoHXHocxH, peAKO Mowex ao- 
CXHqb ±0.05 3Be3AHOH BeAHqHHbi. 

§ 3. O saBHCHMOCTH (|)oxorpa(])HqecKOH BeAHqHHbi m ox E 

B AaHHOM naparpatjie mm o6o6mHM noAyqcHHbie 4)opMyAbi npeAbiAvme- 
ro naparpaipa h abahm HecxoAbxo HAAiocxpHpyiomHx xa6AHu;. 

CACAaeM HecxoAbxo aaMeqaHHH oxHocHxeAbHo haoxhocxh H3o6pa>xeHHH. 
llAoxHocxb HBodpameHHH sBesAH, xoxopyx) mm ogoanaqHM'qepea D npH 
H3MepeHHHX Ha MHxpo(J)oxoMexpax npHHHxo BbipaHcaxb aaBHCHMocxbio: ’ ‘ 


1 J) 

- = 10®= e®o<i 


(1.16) 
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Annapaiypa h Me'roflHKa 


Ho Mb! CyACM nojibsoBfiTbCH cjieAyromHM BbipawcHHeM: 


"t pD 

- = e j 


(1.17) 


KOTopoe yAo6Hee npH ajireSpaH'iecKHx npeoSpaaoBaHHHX. Mw onycKaeM xa*- 
.ripH Ha;j,o6HocTn a<e mo>kho nojibBOBaxbca MO/iyjieM /recBXHBHu::® 

mod 

j]orapHc})Moi 3 : 


= mod. 

.ijjlO 

B (jjopMyjiax (1.16) n (1.17) lo— noxoK jiyqHcroft BHepran ox jiaMnbJ 
MHKpocj)OTOMeTpa, naAaioui,HH Ha HSMepHeiviyio njiacxHHKy, a lo — hotok SHCp- 
FHH riocjie npoxo>K;i,eHHH iiJiacri-iHKH, BocnpuHHMaeivibiH (})0X03JieMeHT0M hjih 
X epMOSJieMeHTOM MHKpO(j)OTOMeTpa. 

Ecjih Mbi onpefleJiHM l„ h 1, OT6pocaMH rajibBanoMexpa, xo cmojkcm co- 
oxBexcxBeuHO onpeACJiHxii D. Ha paBencxea (1.17) hoxok Jiyqncxoft OHepxHH, 
na;uHOJueH na (jJOxo3,neMeHx, Gy^ex paBen: 

FAC, KHK yKasbiBa.Jiocb, D aB.iiacrca njioxnocxbio H3o6pa>KeHH}i. 

riepeHAeM k AOKaaaxejibcxBy xoro, qxo BeJiHHUHa E HBAaexcH (JiyHKUHefl 

OAHOH AHUJh 3Be3AHOfi Be.)IHi|HHbl HI. OpH 3XOM GyABM CACAOBaXh PoCCy 

1105!. 06o3HaqHM qacxHHbi OpoMHcxoro cepeGpa, pa3Ao>KeHHbie AyqncxbiM no-' 
TOKOM 3Be3Abr, 'lepeB x, ‘lacxHubi, pasAOHceHnwe ,ay>iaMH (pona He6a, b npopee- 
ce nQ()nBjieHHa, aepea y, roxAa li.aoxfiocxb cAHHHUbi njioipaAH SBCSAHoro H 30 - 
6paa<eHp5t OyAex: 

D=:K(x+y), 

a AJUi (j)OHa; 

D = Ky, 

I'At' K--(|)oxorpac[)inieci<aH iiocToaiiHaa, saBHcamaH ox copxa nAacxnHKH. 

T aKHM o6pa30M, D b ypaBiieHHH (1.17) saMCHfiexca yKasanHMMH bcah- 
ni-inaMH, h ypaBHCFine (1.17), a.'ui 3Be3Afai n Afin tj)OHa, nepenHinexca b CAe- 
AyiOiH,eM BHAe: 

J + » 

(1.18) 

OGo3Ha>iHM qepea S n.no]uaAb 6.anKa, no.iiyqaeMoro na njiacxHHKe, h qe- 
pe3 S, - n.JioiuaAb HaMepacML-ix H3o6paA<eHHH sbcsa. TorAa: 

S,--.'^cp(m'l, (1.19) 

r'Ae cp(m) HCKoxopasi (liyuKiu-sq aBeaAHoft Be.HHqHiibi. HxoGbi nojiyqnxb .nyqw- 
cxym anepruio, npoiueAinyio qepea ruroiuaAb SBesAHoro H3o6pa>KeHna, HyACEO 
npanyto qacxb nepBoi'o paBei.'cxBa (1.18) yiviHOKHXb na S,- _ x. e. 

1 • - 1 ,1 S, e +•' > = 1 f,Scp (m '' p --’'P +yl (1-20) 

JfyqHcxyio anepruK), npoincAtuyio qepes (Jioii, OKpyjKaiomnH asesAy, mm 
o6o3H.aqHM qepea !(; ona OvAex paBHa: 

1 { 1 ■— cpfinlle “''■y. 

2. Bmaji. ACacr. acTpocji. oCc., Xs 13 
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CKaaAWBaH I* h J{, nojiyaHM: 

]*i=IoS'Kni)e-’‘(’‘+y)+IoS[l --cp(m)]e^y. (1-2 1) 

Ho oxSpoc rajihsaHOMCTpa ajih 3Be3;rbi paseH; 

n,* 

Tor^a, noa,CTaBJiHH ciOAa aHaneHne I*,-, noJiyaHM: 
i n* (p(in)4-lj- ( 1 . 22 ) 

AHaJioPHqHO, rjih n{ HanHiueiw: 

n<=i)’]f. (1.23) 

Ho flJiH 1 { Towe MO>KHO HanHcaTb ypaBHeHHe bhah (1.21); HyncHO jihuib 

npHHHTb, VTO <f(ni) =0. Tor^a 6yAeM HMerb; 

, l{ = loSe-’‘y. 

B cHJiy paBCHCTBa (1.23), nojiynHM: 

. n{ = l«oSe-'^y. (1.24) 

Ecjih BocnojibsoBaTbCH 4)opMyjiOH (1.2), nojiyaHM ajih BeAHaHHu E: 

j^_MoSe-'<%(m)e-’'y - cp(m) + 1] 

WoSe-'^y 

H OKOHqareJibHo; 

E = 1J = 1 - 9tm)il— e-'‘>‘) 

Kan Mbi BHAejiH Bbiuie, x m cp (m) hbjihiotch (J)yHKUHHMH BBesAHofi Bej- 
iiHqHHbi H, corjiacHO ypaBHCHHio (1.26), BHaqeHHc E hbjihbtch (|)yHKUneH 
OAHOH JIHIUb 3Be3AHOH Be.)IHqHHbI (npH yCAOBHH, HTO Ha MHKpo4)OTOMeTpe 
HSMepeHHH npoH3BOAHTCfl BcerAa npH oahom h tom jkb fijiHKe, t. e. npa oa- 
HOM H TOM >Ke S), MTO H Tpe6oBaAOCb AOKa3aTb*^. 

PaBCHCTBO (1.26) cnpaBeAJiHBO Aa>Ke b tom cjiyqae, ecAH 4)0H nAacTHH- 

■KH SaMeTHO HepaBHOMepHblH, OAHaKO, npH yCAOBHH HSMepeHHH 4)OHa B He- 

HOcpeACTBeHHoS 6 ah30cth ot HSMepneMOH SBesABi. 

Kan Mbi yKasbiBaAH Bbime, corAacHO saBHCHMOCTH (1.26), E HBAHexcH 
<J)yHKii,HeH *ip(m) h x, ho b cbok) onepeAB, corAacHO paBencTBy (1.18), 9 (m) 
SaBHCHT OT S H S . CABAOBaTeAbHO, E TaK>Ke AOAMCHO HBAHTbCfl ^jyHKUHeft S 
H S.'. T. e. E AOAA<HO SaBHCCTb KaK OT SBeSAHOft BeAHHHHbl, BbipaHoeMoft HAO- 
iH,aAb{0 S/.TaK H OT HAomaAH Sahkh S, naAaiomero na HAacTHHKy. Bhao 6hi 
>KeAaTeAbHO SMHHHpHqeCKH yCTaHOBHTb SaBHCHMOCTb BeAHHHHbl E OT HAOma- 
AH S AHCjjparMbl HAH 6AHKa. C 9T0H UCAblO Mbi HSMepHAH Ha HaUieM MHKpO- 
ilioTOMeTpe H3o6pa>KeHHe oahoh h toh >Ke SBesAbi npn qeTfaipex pasHbix ahh- 
cjiparMax. PesyAbTaTbi HSMepeHHH Aanw b Ta6AHue I. 

B AeBOH HOAOBHHe TaSAHUbI AaeTCH H3MepeHHe HCKyCCTBeHHbIX «3Be3A» — 
KaneAeK, HaneceHHbix Tyuibio Ha hhctoh ctbkahhhoh HAacTHHKe; H3 hhx abc 
T ymeBbie tohkh paanoif qepnoTbi npHHHTbi aa abb H3o6pa>KeHHH (ijir, (Jib). 
B npaBOH HOAOBHHe Ta6AHUbi AaexcH HSMepeHHe ssesAH c AByMH H3o6paAce- 

1 OopMyjiy (1.26) mojkho npHBecTH k (jJopMyjie (1.6), ashhoh: b § 2. /tocraToquo 

3Toro B cjTOpMyAe (1.26) aaiweHHTb (p(na), corjiacHo (1.19), aepea^, a e-** co- 

•TAacHO (1.18) — nepesj*. 

V 


( 1 . 25 ) 

( 1 . 26 ) 
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HHSIMH B (j)OTOrpa(|3HWeCKHX H (})0T0BH3ya,IIbHbIX JlV^aX, CHHTOH Ha HJieHKe 
«H3onaHxpoM». ' > 

KaK H3 TadjiHUH, BejiHHHHa E yMeHbiuaeTCH c yMCHbiiieMHeM ana- 

Merpa SjiHKa, h yMenbiueHMe npoHcxoAHx tbm fibicxpee, neiw 6o.nbiiie H3o6pa- 
>KeHHe SBesflbt. Mu bhahm, qxo c yivieHbmeHHeM ^THaMexpa flHa{|)parMbi hjih 
o.aHKa, yMeHbiuaexcH h sHaqeHHe E h noKaaaxejib HBexa SBea^lbi, cooxBexcT- 
BCHHO. Cjie/rOBaXejIbHO, npH HSMepeHUH 3Be3Al>I C MeHbUieH 

TaSjiHua 1 QbAo^no 


Shco 

.S' 

§.£ 

2 6 / 1 

H.SMepeiine HCKyccTBenHoft sBeanw 
33 ^lJJg(Jn:^gnb jabroSga 

MsMepcHHe sBeaxu 

g 6 b)U 33 t«i 3 ob 

Dmm j 

Eipr 

(1— Ecpr ) 

EcPb ' 

( 1 — Etpa) 

I 

lilt 

i 

i 

0 0 
fj* -H d 

§ II 11 

W Oh c /3 

Di 4 M 

Efpr 

( 1 -E(pr) 

ElpB 

(1 “Ecps) 

rm 

rss 
vA vO 

tr + 0 
n II II 
WOieo 

I 

ll.OOMM 

993(007) 

893(107) 

1 +0.9'- 

993 

r.ooMAi 

997(003) 

991(009) 

+0.92 

995 

2 

|0.30 

935(065) 

878( 122) 

i +063 

921 

030 

959(041) 

920(080) 

+0.70 

996 


0.20 

8381 162) 

728(272) 

! + 0-53 

822 

0.20 

880(130) 

8i8(i82J 

+0.45 

881 

4 

jo.io 

305(695) 



295 

0.10 

572(428) 

— 


520 


’HOKaaaxejib iisexa CHcxeMaxHqecKH yMCHbuiaeTCH, ecjiH 3Be3/i,a Kpacnan, a 
ecjiH 3Be3Aa (3e.iTan, noBH^HMOMy, 6y/iex odpaxHbiH 3c|)(|)eKT. Hcho, hxo 3tox 
94)(J)eKT MeHbUje, hjih bobcc oxcyxcxByex, KOi'Aa Mfai H3MepHeM c omou h tok 
>K e^AHa(})parMo0 khk Hcc,neA)^eMyfo saesny, xaK h BBea^H cxaHAapxHOH nojinp- 
HOH nocjieAOBaxejibHocTH. 

riocMoxpHM, KaK dyAyx cooxBexcxBOBaxb 
jieHHbie no yKaaaHnoH cj^opiwyjie. 

fljiH 3xoro B (j}opMy.ny ( 1 . 26 ) aneceM SHaneHne ^(m) ns paBencxsa 
( 1 . 19 ). B xaKOM cjiyqae nojiynnivt: 


HSMepeHHHM AaHHbie, Bbmnc- 


-l)-f-l HJIH E=l- 




(1.27) 


J’Ae 


S H S( HMeiox npoKHHc o6o3HaqeHHH. 

ripn H3MepeHHH OAHOH H XOH JKC 3Be3AbI C paSHbIMH 6.rrHKaMH, MeHHeXCH 
•XHiiib njioiuaAb S noaieAHHX. B xaKOM cjiynae BejiHHHHv (1 — e-'"') mojkho 
paccMaxpHBaxb khk nocxoHHHyio, n BBCAeM ajib nee o6o3HaqeHHe p, KaK b 
§ 2. ToxAa HannnieM: 

p = 1 MJiu p = 

Ho, He nyaoio aadbioaib, qxo BeJinqHHa p ajih bbcsa paanbix bhahmwx 
B e,aHqHH n ajih pasHbix 3 Kcno 3 HUHH pasAHqna, x. e. HB,nHexcH b sxom CMucAe 
nepeMeHHOH. Mbi paccMaxpueaeM ee khk nocxoHHHyio npn H3MepeHHH oahoh 
H XOH >Ke 3 Be. 3 Abi npH pasHbix Anacppariwax ria MHKpotpoxoMexpe. 

B xaKOM cjiyqae ypaBHeuHe ( 1 . 27 ) mbi Mo>KeM nepenHcaxb b bhao; 

-~P- (1.28) 


: 1 
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B ypaBneHHH (1.28) BeJinaHHa p saBHCHX ot KOJiHuecTBa paajiojKeHHOxo. 

B sMyjibCHH MeraaJiHHecKoro cepe6pa, t. e. or BeJiHHHHU BBesAH. . 

BejiHqHHa p, KaK bhaho h 3 npHBeAeHHoro Bbiiiie BbipaHceHHH nee, 
MOJKer MeHHTbCH B npeAGJiax 

0 > p, : - 1 . 

OHa paBHa Hyjiio, KorAa Hex nouepHeHHH h pasna +1, koxab Bce qacxK- 
Ubl 3 MyJIbCHH nOABepXJIHCb nOVepHeHHIO. 

Ha ypaBHeHHfl (1.28) bhaho xaKJKe, axo KorAa MennexcH njiomaAb 6am- 
Ka S, a BAomaAb SBesAbi S, nocxoanna h cjieAOBaxeAbHo h S.^ iiocxohhho, to' 
npH H 3 MepeHHH oahoh h xoii >Ke asesAbi c paanbiMH S, BeAHMHHa E AOAAtHa 
H3MeHflXbca; npH 3xom npH 6oAbuinx S ona AOAJKHa 6bixb 6AH3Ka k eAUHHue, 
ecAH Si p < S, a KoxAa S =s Sip, E cxpeMHXca k HyAio, axo mh h bhahm 
B xadAHue I. 

SHaaeHHH E, BbmHCAenHbie no (})opMyAe (1.28) ajim p = +0.8, Aaioxcfl b 
AGBOH noAOBHHe, B luecxoM cxoa6h 6 xa6Aiiu,bi I. B nocA6AH0M cxoa6ii, 6 BxopoH 
nOAOBHHbl Xa6AHU.bI AaiOXCfl SHaHeHHH E, BblMHCAeHHbie AAfl p=+0.60. CpaB- 
HeHHe noKaabiBaex, nxo aHancHHa E h noKaaaxeAH UBOxa, c yMCHbiuonneM p, 
coBnaAaiox oxahaho c BbiAHCAeHHbiMw anaAeHHHMH E H noKaaaxeAefl uBeta. 
HyX<HO OXMCXHXb, AXO MOJKHO A06nXbCH Ay*IliJ0rO COBnaAOHHH H3M6p6HHH B6 ■ 
AHAHH C BblAHCACHHblMH, CCAH 6oJiee XlUaXCAbHO nOASupaXb 3HaA0HHH p 'AJin 
HCXHHHOH 3B03AM. Oa 0 BHAHO, AXO KaA<AOH 3B03Ae paCCMaxpHBa0MOH B0AHAH- 
Hbi 6yAex cooxB0xcxBOBaxb oaho, HaH6oA00 noAxoABiue0 p. 

Ecah nocxaBHXb Bonpoc o xom, — Kaxon AHaciiparivioH AyAUio HaMopflxb 
AaHHyK) rpynny 3B03A, Axodbi noAyAUXb HaH6oAbUjyK) xoAHOcxb, xo cABAycf 
OXB0XnXb, AXO A0M M0HblII0 pa3M0p 6AHKa, X0M 6OAbliI0 XOAHOCXb, XaK KBK 
M0HbIIIHX AHa(J)parMaX yBBAHAHBaOXCH HaKAOH xapaKX0pHCXHA0CKOH KpHBOH M 
yM0Hbiiia6xcn paaSpoc xoabk. Aah KOHKpoxHoro pbuibhhh axoro Bonpoca mbi 

COCXaBHAH XadAHUy II. A o n b 

B H0H B nopBOM cxoa6u0 AaioxcH AiiaM0xpbi ox 0.8 ao 0.01 mm ajih <po- 
KaAbHblX H3o6paA{0HHH 3 B 03 A, a B CAOAyiOUlHX CXOAduaX- COOXBBXCXByiO- 
mne AnaMexpbi 6AHKa, KOxopuB AOAXiHbi nojiynaxhcn b (})0KaAbH0ft haockocih 
MHKpOCjjOXOMBXpa, Ha nAaCXHHK0, npn HSMBPOHHH, BblAHCAeHHe 3 XHX AHaMBX- 
POB MbI AaeM AJIH AByX 3 HaA 0 HHH nOCXOHHHOH: P =1 H p=0.9. 

OA0BHAHO, B0AHAHHa p paBHH 1 , 0CAH W3O6pa>K©HH0 3 Be 3 AbI H 0 npo 3 paA-. 
HO, X. 0 . npHHHMa0XCH, AXO B Bbipa>K0HHH p=l— C *•' X CXp0MHXCfI K 60CKO- 
H0AHOCXH. riOBHAHMOMy, 3X0 np0AnOAO>KeHH0 H0 COBC0M 6 AH 3 K 0 K AeHCXBH- 
T0AbHOCXH, HO X0M H0 M0H00 XpyOOH OUIhOkH B H0M H0X. BnpOA0M, B0AHAHHa, 
npHHHxaa naMH aoajkhh 6bixb OoAe© Oahskh k hcxhhc, nocKOAbKy, xaK bhaho 
H3 XaOAHIIbl II, H3M0p0HHbI0 H BblAHCA0HHbIO B0AHAHHbI E HOAXH COBnaAHJOX 

Aah p= 0 . 9 . 

B cAyna© p— I, ypaBH 0 HHO (1.28) n 0 p©nHU] 0 xcH b bhab. 

E 


( 1 . 29 > 
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JXjin AwaMexpa 6,TrHKa mh nojiyunM: 

’ <1 


r 

HJH, Koi'iia p = 0.9, 

Coi'JiacHo ypauiieHHK) (1.30) ii Aanw BejinqHHbi D b raOjiHue II rne 
<>TAe,nbHbie cmriOnbi oOosiiaveHH D|“, Aamibix p h E. SnaveKHsi e’= 0.5 

E— -0.7 MbI B3H,aH BBHAy TOrO, BTO OHH COOrBCTCTByiOT npBMOJIHHeHHOH qaCTH 
xapaKTepHCTH'iecKofi KpHBoft. 


Ta6jiHiJ,a II 


d 

DJ„, 

Dl, 

DSS 1 

•L^0,7 

o.8o 

103 

1.46 

1.08 

*•39 

0.70 

0.99 

I.J8 

0.94 

1. 21 

0.60 

p 

be 

I . 10 

0.81 

1.04 

0.50 

O.Jl 

0.91 

0.67 

0.87 

0.40 

0-57 

0-73 

0.54 

0.69 

0.30 

0.42 

O' 5 5 

0.40 

0.52 

0.25 

0'35 

0.46 

0.34 

043 

0.22 

0.31 

C. 4 O 

0.30 

0.38 

0.20 

0.28 

O'. 37 

0.27 

0-35 

0.18 

0.25 

0-33 

0.24 

0.31 

0.16 

0.23 

0.29 

0.22 

C .28 

0.14 

0,20 

0.26 

0.19 

0.24 

0.12 

0.17 

0.22 

0.16 

0.21 

O.IO 

' 0.14 1 

0.18 

0.13 

0.17 

0.09 

0. 1 3 

0.16 

0.12 

0.16 

0.08 

o.n 

i 0 . 1 $ 

O.n ; 

0.14 

0.07 

0.10 

' 0.13 

0.09 

1.12 

0.06 

0.08 

O.II 

0.08 

O.IO 

0.05 

0.07 

0.09 

0.07 

0.09 

0.04 

0.06 

0.07 

0.05 

0.07 

0.03 

0.04 

0.05 

0.04 

0.05 

0 02 

0.03 

0.04 

0.03 • 

0.03 

O.OI 

0.014 

0.02 

0.013 

0.02 


Bwjio 6h yMecTHO Aaxb b Ta6.aHne II sBesAHbie BejiHMHHbi, cooTBeTCTByio- 
4HHe BejmqHnaM cl, ho mh aroro iie AejiacM, nocKOJibKy paanbie HHCxpyMeHTbi 
Aarox pasHbie AnaMexpbi ajih oahoh h xoh xe SBesAH, a KpoMe xoro AanHbiH 
'ffwcxpyMeHi MO>Kei Aaib paaHWB AnaMcxphi, ajih sbbsa oahoh h xoh >Ke bbah- 
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qHHbl, eCJIH CHHMKH ACJiaiOTCH CJiePKa BHe(|)OKajIbHO. rioSTOMy, AJIH AaHHOiS 
rpynnbi SBesfl, jiynuie nofldHpaTb AHa(|)parMy, ajih HSMepenuH Ha MHKpo(j)o- 
TOMCTpe, corjiacHo Ta6jiHU,e II. 


§ 4. OuiHdKa rHAHpoBaHMfl 

OuiHOKa rHAnpoBaHHfl 6e3ycjioBHo jiacr saMeTHyK) HeroMHOCTb b onpefle- 
JieHHH 3Be3AHbIX BBJIHHHH H HOKaSaTeJIBH 11,86X3. 3x3 OLUHfiKa AOBOJIbHO 33- 
MexHO MOJKex CKaaaxbCfl b HameM cAynae, nocKOAbKy b KanecxBe cxaHAapx- 
HblX 3Be3A Mb! HOAbSyeMCH HOAUpHOK) HOCAeAOBaXeAbHOCXblO, KOXOpaH CHH- 
MaexcH, codcxfiCHHO roBopa, 6e3 thampobkh. 

Ecah npHMeM, Kax nepBoe npH6AH>KeHHe, hxo npn haoxoh rHAHpoBKe 
H3o6pa>KeHHe 3Be3Afai npuHHMaex 3AAHncoo6pa3Hyio (JiopMy, xo omH6Ky b 
3Be3AHbIX BeAHMHIiaX MOJKHO yHHXblBaXb ypaBHeHHeM, nOAo6HblM (1. 14). JXo- 
nycxHM, Hxo noAapHbie cxaHAapxw Aaiox KpyxAbie H3o6paa<eHHH, a Ha chhm- 
Kax HCCAeAyeMOH nAomaAKH anesAbi BbixHHyxbi b bhab saakhcb hah HaoSopox 
(KOXAa H3o6pajKeHHa BbixHHyxbi b bhab SAAHHca Ha o6eHx HAomaAKax, ho 
B pasHOH cxeneHH, to yMex oujh6kh ycAOA<Haexc}i) . Bhahcahm b xaKOM CAy- 
Hae oujH6Ky thahpobkh b aBesAHbix BeAHHHuax ajib Asyx pasHbix no BeAHHH- 
He 3Be3A, noApaayMeBafl, mto HaMepenne npoBOAHXCH o6bmHbiM nyxeM. 

HannuieM ypaBHenne (1.6) aah SBeaAbi c oSbiHHbiM H3o6pa>iceHHeM: 

(K-l)=.^p. (1.31) 

S 

i3,Hcj}cj)epeHu,HpyH sxo ypasHeHne m cMHxan S nepeivieHHbiM b cbhsh c n.Ao- 
XOH rHAHpOBKOH, HOAyHHM: 



SaMeHBH dS' nepes S"— S', rae S" riAomaAb H3o6pa)KeKHH sbcsah, o6pa- 
BOBaHHaa npw naoxofl rHunpoBKe, nepenHuieivi: 

dE= ~.^-(E-l). (1-32) 

s 

JtaAce, npHHHMaH bo BHHMauHe paBeHCXBo (1.13), a.iih ouih6kh rHAHpoB- 

KH B 3Be3AHblX BeAHHHHaX, 6yAeM HMeXb: 

Am = k|^|-— l^(E-n. (1.33) 

OneBHAHO, HAomaAb S' paBHa iiab, xAe a h b — SoAbuiaa h MaAan 
noAyocH 9AAHnca, a S=7:r“, tab mo>kho cHHxaxb, nxo paAnyc Kpyra r pa- 
BeH MaAOH noAyocH SAAHnca, mto h noAyMaexcn na cHHMKax Ha caMOM AeJie. 
TorAa MO>KeM HanHcaxb: 

S = 7:b‘‘*. 

B xaKOM CAyqae ypaBHeHHe (1.33) nepenHuiexcH b bhab:: 

(1.34) 
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Annapatypa h MeTo;(HKa 

TaK KaK OTHOiueHHe Bceivia 6ojibUje eAHHHUu h oho tcm dojibiue, 

b , 

Cojifauie BbiTHHyr ojijihhc, to, cooTBercTBeuHO, npn dojibuiefl BbiTHHyTOCTH 

SjiJiHHca, dojibuie h oujH6Ka Am- Iicjih npHMCM, hto OTHomeHHe =1,20 

hjih OKcueHTpHCHTer ajijiHiica e=0.55, to ajih sipisKx SBesfl, jijin KOTopbix, khk 
yKaaano Bbiuie, E 6 jih3ko k 0.10, ;ui5i oihhOkh sBesAHbix BejiHHHH nojiyHHM'; 

Am = - 1.26. 

JIjIH CJiaOblX 3De3A, AHa KOTOpbIX E MOKeM npHHHTb paBHbIM 0.92, ; 

^ Am = —0.11. , ' ; 

SaBHCHMOCTb Am ot E upeACTaBJieHa b Ta6jiHu,e HE ' 

Kak Bi'iAHO, 3Ta«oiun6Ka HawHoro Oojibuje ajih apKHX sbosa, HeM Ajih cjia- 
6bix, a B o6m,eM HaMHortf ripeDOcxo;iHT Apyrae bhau ouihOok. Mojkho cKa- 
3aTb, BTO 3TW OIUHOkH AOBO.IlbHO HpeyBeJIH'ieHbl, IlOCKOAbKy MbI B3HJ1H SAAHHC 

cjiHuiKOM BbiTHHyThiM; H.nacTHHKy, ecjiH Ha Hefi '= 0.55, He CACAyeT HSMeparb. 

OAHaKo, 3T0T cuiyMaii paccMarpiiBaeTcu khk npHMep. 

TafiAHua HI (jbAo^^o 

E j Am E Am 

0.(0 — 1.26 0.61) 

0.20 —1.12 0.70 

0.30 — 0.98 080 

0.;)0 -0.84 0.90 

0.50 —0.70 0.92 

Hyaino oOpaTHTb BiiHMauMe iia Be.!ii'HiHHy --- h nocMOTpeib, ocTaexca- 

b 

AH axa BeAHMHHa hocaohuhoh AJin 3Be3A Bcex BeAHHHH Ha (j)oxon.iiacxHHKe, no- 
AyiieHHOH npH haoxoh rHAwpoBKe hah MCHHexca c BeAHMHuaMH 3Be3A. Kak 

a 

noKa3biBaeT paccMoxpeHHe acTpoHeraxuBOB, BeAHHHHa MennexcH ox apKHX 

b 

3Be3A K CAaObIM 3Be3AaM B HanpaBACHHH 3'MeHbIHeHHH K CAaObIM, tipHOAHr 
AtaHCb K eAHHHUe, X. e. BblTHHyXOCTb H3o6paA<eHHH H3-3a HAOXOH rHAHpOBKB 
CHAbHo saAiexHa Ha apKHx SBcsAax, iia cAaObix >Ke 3Be3Aax ona hohxh coBceM 
HesaMexHa, x. e. mo>kho cnuxaTb, mto hmccm abac c mhcxo HHcxpyMeuxaAbHbiMf 
3c{)(})eKT0M, OAnaKo, OKasbiBacTCH, HTo cymecxByex hhcxo (J)oxorpa(bHHecKHft 
3(i3(i)eKX OUJhOkH THAHpOBKH, KOTOpblH AeHCXByeX B 3XOM >Ke HanpaBAeHHM 
H yCMAHBaer HHCXpyMeHXaAbHblH 3f})(]jeKT. B CBH3H C 3XHIVI paCCMOXpHM H3Me- 
HeHHe HOKaaaxeAH IllBapuuiHAbAa aah oahoh h toh xce habcxhokh b oOAa? 
cxHX nepeAepacKH h HeAOAepaiKn. 

OObiHHO, noKaaaxeJib UlBapuiuHAbAa, npHHsiTbiH aah AaHHofi HAacxHHKH,: 
OTHOCHXCH K npHMOAHHeHHO HHaCXH XapaKXepHCXHHeCKOH KpHBOH. Kak yBH' 
AHM HHAie, Omi-lOKa AHAHpOB'K'H OKaSblBaeXCH AOBOABHO CHAfaHO CBHSaHHOH C 
HOKasaxeAeiw UlBapmjjHAbAa, 


--0.56 

—0.42 

O 20 

— 0,14 
— O.II 
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24 r ji a B a n e p B a fl , 

BBHAy Toro, qro npn ouiH6Ke rHanpoBaHHa seesAa na speMH t bmxoaht 
4C3 cBoero nepaoHaHaAbHoro MecTonojioKeHHH h Ha'iHHaeT SKcnoHHpoBaTbca 
«a Apyroft MacTH SMyAbCHH, no coceACTsy c ocHOBHbiM H3o6pa>KeHHeM o6pa- 
'ayeTCfl cKpbiroe H3o6pa>KeHHe d. 

npeAnoAaraexcH, hto buxoa 3Be3At>i h 3 nepBoro MecTonoAOJKeHHH npoH- 
CxoAHT na KopoTKoe speMa h SKcnoanunn oTHocHTca k ofiAacxH HeAOAepateK 
XapaKXepHCXHqeCKOH KpHBOft. 

■ VcAOBHa rHAHpoBaHHa Moryx 6bixb paBAHnnw. 1) Bmxoa 3Be3Abi nponc- 
koahx oneHb nacxo h na AOBOAbHO AAHnnwa npowemyxoK BpeMenn. B 3xom 
CA yaae mbi noAyqaeivi npocxo pacxajKenne aaesA, n ox o6pa6oxKH xaKoro ne- 
iraxHBa CAeAyex oxKaaaxbca. 2) Bmxoa BBesAM npn HapyuiennH rHAnposaHHa 
npoHcxoAnx na onenb KopoxKoe apeMa h ne xan y>K aacxo. B xaaoM CAyaae 
pacxanyxocxb aaesAU oqenb HeananHxeAbHa h npn 3 xom, A^a apKHx 3Be3A 
ona SoAbiue, neiw AAa CAa6bix ((poxorpacjinnecKHH 3cJ)(lDeKx PHAnpoBKH).. 

Capbixhift c()oxorpa(J)HqecKHH 3(j54JeKx (nAOxnocxb) b cjiyaae aaKona o6pax- 
HOCXH, MO>KHO paccMOxpexb KaK (pyHKUHio I , X. e. MO>KHO HanHcaxb: 

d=Cp(Jt). 

B cAynae (|)opMyAbr UlaapninHAbAa CKpbixoe ii3o6pa)KeHHe moacho BHpa- 

3HXb KaK 

d = cp(lt'’), 

XAS p noKaaaxeAb UJaapmuHAbAa. 

B cAynae ({)opMyAbi Kpona: — 

TAe a neKOxopaa nocxoaHnaa AJia Aannoro copxa nAacxnnoK, a lo — onxHMaAb- 
aaa HHxeHCHanocxb. Ooa onxnMaAbHoft HHxencHBHocxbK) nonnwiafox xaKyio 
HHXeHCHBHOCXb, npH KOXOpoft KOAHAeCXBO CBexa It. HeoSxOABMOe AJia o6pa30- 
BaHna (})oxorpa(j)HMecKoro 3(j)(j)eKxa na nAacxHHKe, MHHHMaAbHO. 

HanecxHO, hxo (j)opMyAa Kpona HBAaexca 6oAee o6me&, neM saKOH o6-- 
paxHOcxH HAH ^JopMyAa IJJBapaujHAbAa, nocKOAbxy h 3 (j)opMyAbi Kpona no- 
AyaaioxcH o6e npeAHAyiUHe (l)opMyAbi khk qacxHMe cAyaaH, x. e. b cAya^e 
j(orAa 1-^ln Mbi noAyAaeM 3aK0H oSpaxHOcxH, a B CAyqae, KOXAa I HaMRoro 
■^OAbuie (jjopMyAy UlBapuujHAbAa. 

TaKHM o6pa30M. (|)opMyAa Kpona yqnxbiBaex HSMenenHa noKasaxeAa 
UlBapRUiHAbAa no xapaKxepncxnnecKon kphboh b paanbix nacxax ee, hmchho 
;b qacxH mn, na h ab (nepxenc 3). 

Ms BbiniecKasaHHoro CACAyex nxo noKasaxeAb UlBapuniHAbAa Aah oaho 0 
« XOH Hie nAaCXHHKH MCHHeXCn B AOBOAbHO lUHpOKHX npeABAaX. n03X0My, 
c xoHKH speHHH ynexa ouihSkh rHAnpoBanHH, npeAcxaBAnex onpeAeJienHbift hh- 
xepec npHHHXb bo BHHManHe ynasanHoe naMenenHe p, CBHsanHoe c pasHHMH 
RpKOCXRMH 3Be3A. 

OuihGkh rHAHpoBKH, AJia apKHx n cAaSbix saesA, kbk ysHAHM AaAbuie, 
eme 6oAee yBeAHnaxca, ecAH paccMaxpHBaXb npepbiBHCxyro h HenpepbiBHyfo 
aKcnoaHRHH h npHHHMaxb BO BHUManne ananeHHH p ahh npKHx h CAa6bix 
38e3A. 

B CAynae HapymeRHH thahpobkh mm niweeM ne HenpepbiBnyro skchosh^ 
OHIO, a npepuBHCxyio. Ham HyntHO paccMOxpetb, qxo AaCx paM $opMyAa 
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AnnapaTypaH MeTO«HKa 


UlBapuuiHJifaAa, KorAa Mbi HMeeM nepeMe>KaK)iueecH ocBemcHHe. npHMeHHsr 

aaKOH oSpaTHocTH, Mbi MO>KeM HanucaTb cjieAyK)iu,ee paBeHCTBo: 

Iti+lta-f- = tg-H. -Hn) = It = d, (1-35) 

rAe ti, t2, OTAejibHbie sKcnosHUHH, a t=Xitn, 



*JepTe}K 3 6iba'bo 

5Icho, mo B cJIy^ae (l)opMyjibi ]llBapu,mHJibAa, bmccto paBCHCTBa o6enx 
CTopoH B (Jjopiwyjie (1.35), SyAOM HMCTb iiepaBCHCTBO. 

EcxecTBeHHO npeAnojio>KHTb, mto o6im^' (|)OTorpa())HqecKHH 34)$eKT bw- 
paSHTCH B BHAC CyMMbI H nOCMOTpHM, KBK MO*HO HA OCHOBaHHH STOFO Od-bH- 
cHHTb nadJiioAaeMbiH (j)aKT, BbipaxiaroiuHHCH b tom, mo: 

= ( 1 . 36 ) 

Ecjih odosHanHM: 

I(tf+t^+ -)-U’)-cl p>l 

+ -ftr) = d' p'-l 

I(tf4-tf+......-ftr) = c!'’ p"<l 

„ JP'=D; :it'’' = D'; 

TO oKasbiBacTCB, m'o AOJiACBH HMOTb MccTo c.neAyfouTHe HepaBencTBa: 

D>d; D' = d'; D"<d''; d>d"; D>d" 

TT Apyrae, BbrreKaiomHe hs ({^opMyAbi IIlBapmuHAbAa. 


Ha caMOM Ae.iie, iipn ycJioBHH t = 


Mbi HMeeM: 

T. e. D>d 

= T. e. D' = d' (saKOH OSpaXHOCTH) 

t'’''<tV' + tr + -i-tr T. e. D''<d'' 

.TaK>Ke omobhaho, hto nocKOJibKy 

tf-ftf-t- +c 

TO 

d"<d. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 


26 rjiasanepBaa 

Orcrofla saKJiioaaeM, corjiacHo d>d'', hto b AeHCTBHxejibHoeTH npn ne- 
peMejKatomHxcH SKcnosHUHHx b o6jiacTH HeflOAep>KKH, r^e p"<l, h ne'pe- 
,!tepjKKH, FAe p>l, cooTBexcTBeHHO, CKpbixoe HsofipaJKeHHe RJia cjia6bix 
3Be3A Sysex MeHbuie, aeiw ajih apKax^. HoaxoMy, ecjiH oSoanaHHM ko34)4)hu,h- 
eHxoM k oiuHdKy ajih apKHX aseafl, k' — aJih cjiafihix. r^e corAacHO CKaaan- 

3 , 

HOMy, k>k', npHAexcfl oxHomeHHe - aah npKHx h CAa6bix asesA, cooxsex- 

b 

CXBeHHO, yMHO>KHXb Ha 3XH K03C{)(J)HUHeHXbI-, HXO H yBBAHHHX paBAHHHe OUIH- 
6oK AAH HpKHX H CAa6bIX 3Be3A, BbI3BaHHbIX rHAHpOBaHHeM. B XaKOM CAyaae, 
ecAH npHHHXb k=l, a k' = 0.85, xo 6yAeM HMexb b CAyvae HpKHx bbcsa 

3 3 

— k= 1.2, a AAH caadux— — k' = 1.02. CyAH no xoMy, nxo mh saMenaeM npH 

b b 

paccMoxpeHHH HAacTHHOK, xaKoe cooxHOLueHHe oxBenaex AeficxBHxeAbHocxn. 
5 IcHO, AXO, eCAH BCXaBHM 3XH 3HaMeHHH k H — k' B ypaBHeHHe (1.34) , 

b b 

oujHdKa rHAHpoBaHHH aJIh npKHX 3Be3A 6yAex paBHa Am = — 1.26, njiH CAa6bix 
Am = — O.Oll. CACAOBaxcAbHO, a^hh cAa6bix 3Be3A omndKa xhahpobkh noAyna- 
excH Ha nopHAOK MCHbuie, hcm ona AaexcH b xadAHue III no d>opMyAe (1.34), 
nxo H noAXBepjKAaex name npeAnoAonceHHe, CAeAaHHoe Bbiuie, h c^oxorpa(|)H- 
'leCKHH 3f{)(j)eKX PHAHpOBaHHH HaAHAO. 

§ 5. OuiH^Ka, BbisuBaeiviaH HSMeHeHueM HaxaAa Aaivinbi MHKpo(})OTOMeTpa 

OpH HSMepeHHflx acxpoHeraxHBOB HeodxoAHMO cxporo codAiOAaxb cxaH- 
AapxHWH pe>KHM ropeHHH nHxaromeft AaMnbi MHKpoc|)oxoMexpa. yKasanHUH 
peA<HM npexiAe Bcero HMeex b BHAy BbiAepjKKy nocxoHHHoro HaripsiAieHHH. 
3x0 HeodxoAHMo b cbhsh c xeM, nxo npn HSMeneHHH HaKaAa weHHexcH pac- 
npeABAeHHe 3HeprHH b cnexxpe AaMnbi, a BBHAy xoro, nxo nyBCXBHxeAbHOcxb 
({)0X03AeMeHxa He OAnnaKOBa na BceM ynacxxe cneKxpa, xo b CAynae H3Me- 
HeHHH HaKaAa AaMnbi npHAexcn padoxaxb npH pasHbix cneKxpaAbHbix mvb- 
cxBHxeAbHocxHX (|)Oxo3AeMeHxa. Hex coMHeHHH, Hxo He yHHXbiBaH nocAeAHee, 
MOAtHo yBeAHHHXb CAynaHHbie ouiHdKH. OosxoMy, Mbi ycxaHOBHAH onpeABAen- 
Hbift cxaHAapxHbiH pea^HM ropeHHH nnxaiomeH AaMnbi npH HSMepeHHHX acxpo- 
HeraxHBOB. KorAa cmkocxh axKyMyAHxopoB HannHaex naAaxb, cHanaAa bh- 
boahm peocxax AaMnbi, ho ecAH 3xo He noMoraex, xo aaMeHHCM paapnateHHbie 
aKKyMyAHXopbi CBeatHMH. KorAa aKKyMyAnxopbi «caAHXCH», 3xo xopomo sa- 
MexHO Ha oxdpocax raAbsaHOMexpa, npH H3MepeHHHX KonxpoAbHbix sBesA- 

Mbi npoBepHAH nocxoHHCXBO HaKaAa He xoabko no BOAbXMexpy, ho h 
cAeAH 3a nocxoHHCxBOM oxdpoca raAbBanoMexpa npH HaBeABHHH na KOHxpoAbr 
Hbie ynacxKH cJiOHa. 3xo odecnennsaAO naM doAbiuyio xovHOCxb. 

1 OxciOAa .ai^ojKHO npHTTH eipe k aaKjnoHeHHro o tom. hto ecAH HaAodno yeeAH- 
AHTb KOHTpaCT'fejKAy ApKHMH H CAadbIMH odbeKraMH AaKAUialpTa, CABAyeT BeCTH d’O- 
TorpaipHpoBa/ifie npn nepeweJKaromHxcH aHcnoaHpHHX hah yAAHHHTb BKcnoBHAHio, 
AHacpparMH^H^^ od-beKTHB. B cbhbh c bthm otmothm kbk HteAaTeAbHoe ycTpoftcTBo Ha 
(poToannapwax npncnocodAeHHH, odecneHHBaromero (poTorpacpHpoBaHHe c npepbiBH- 
CTblMH 9Kcn03HAHHMH. 

2 3th KoacpcpHAHeHTbi mohcho onpeAGAHTb HSMepeHHeM hpkhx h cAadfcix sbg.ba na 

HAaCTHHKaX. 
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Annapatypa h MeTOflHKa 27’ 

■ B Aon,ojiHeHne k CKasaHHOMy, mh npoHSBeJiH cjieAyiomee HccjieAOBaHHe. 
BbiAa B 3 HTa ripocTan cTeKJiHHHaa njiacTHHKa, aa Koxopofi 6 biAH HaHecenw 
TyiijbK) HCKyCCTBeHHbie TOXKH. Bbl 6 paB ASe TOXKH paSHblX BeAHBHH, MbI H3Me- 
pHAH Hx npa pasHbix naxaAax AaMiibi, BCAeACTBHe aero noAyaaAH pasHbie 

OxfipOCH H COOXBeXCXBGHHO BbiaHCAHAH BGAHaHHbl E. HsMeHeHHe BCAHaHUbl E 

AaexcH b bhao KpuBoft Ha aepxe>Ke 4 . 



MepTGHC 4 


Hanpfi>KeHHe Haicajia yBejiHMHBajiocb nocxeneHHO b cAeAyroiAeft nocAe- 
AOBaxeAbHocxH 5.0; 5,5; 6.0; 6.5; 7.0; 7.5; 8.0; 8.5; 9.0; 9.5 BOAbx. 

Kax bhaho h 3 aepxea<a 4, c yBeAnaenHeM Hanpfl>KeHHH yBeAHanBaexca 
H BeAHHHHa E (xoxa 3X0 yBCAHHeHne H He oaeHb pesKO Bbipa>KeHo). Hcho, axo 
AaHHoe H3MeHeHHe noBAeaex 3a co6oh yseAHaeHHe CAyaaHHHx ouihOok onpe- 
AeAeHHH rioKasaxeAGH usexa. 

AHaAoi'HaHbie H3MepeHna mh npoBe.fiH na (|)oxonAeHKax, HSMepaa (|)oxo- 
rpa4)naecKoe h (J)oxoBH3yaAbHoe H3o6paH<eHHe oahoh h xoh >Ke 3Be3AH. Zlo- 
nycKaa, axo aacxHUbi sMyAbCHH cnoco6Hb[ pacceHBaxb HsdHpaxeAbHO, 6Aaro- 
AapH MaAbiM pasMepaM aacxHii, MexaAAHaecKoro cepe6pa hah OKpamHBaHHio 
HX, MH Bnpase OH<HAaxb SoAee saMexHyio saBHCHMOcxb (naKaA, E) b cAyaae 
AeftcXBHXCAbHblX 3Be3AHbIX H3o6paH{eHHH, ABM HpH H3MepeHHH HCKyCCXBeHHbIX 
3Be3A. SaBHCHMOCXb AAH C.’iyaafl AeftcXBHXeAbHbIX 3Be3AHblX H306pa>KeHIIH 
npeACxaBACHa -b bhab aepxexo 5. 



6 0 I 80 3.0 


HepTejK 5 

Kax BHAHO H3 axoro aepxexia, xpyAHO saMexHXb onpeAeAeHHbiH xoa ho- 
xaaaxeAH UBexa, ho, oaesHAHO, axo b CAyaae HSMepeHHH npn paanoM naxaAe 
5yAyx yBeAHaHBaxbCH c.uyaaHHbie ouihOkh. 

3xOX Bonpoc ObtA HCGABAOBaH XaX>Xe H C APyrOH CXOpOHH. Mb! HSMepii- 
AH 4)oxorpacf)HaecxHe h (f)oxoBH3yaAbHbie H3o6pa>xeHHH SBesAfai na oahom h 
xoM >xe HeraxHBe, npHaeM CBex, HAyiHHH ox aamhu, nponycxaACH aepea paa- 
WHe CBexo(|)HAbxpbi. B xaaecxBe HSMepaeMbix (J)oxoHeraxHBOB Shah bbaxh: 
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2S 


TjiaBa nepBaa 


1 ) naHxpoMaTHHecKaH njiacTHHKa, noJiy^cHHaa Ha 20 -cm KaMepe 40 -cm 
pe(})paKTopa, 

2 ) HsdnaHxpoMaTHqecKaa n.neHKa, nojiyneiiHafi na aHa 6 eppau,HOHHofi 
KaMepe, a TaK>Ke 

3 ) CTeKJio, c HaneceHHbiMH na hcm Tyuibio HCKyccTBeHHbiMH asesAaMH. 
Mb! ycTaHaBJiHBajiH nepej; HHTaiomeH jiaMnofi nocjie;iOBaTeJibHO pBaJHi^j- 

Hbie 4 -'HJIbTpbI H npOH 3 BOAH.IIH H 3 MepeHHa, B peayjIbTBTe KOTOpbIX HaMH 6 bJJia 
CGCTaB.rretia Ta 6 jiHua IV. KaK bhaho h3 nee, BejiHHHHa E npH HcnoJibsoBanHii 
MOHoxpoMaTHMecKoro cBexa MenaeTca HesnaKHTejibHO. 

TaduHna IVub^ioi^o 
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HCKyCCTBCHHbie 

iBCSAbl 


To >Ke caMoe moh<ho CKaaaxb oxHOCHxe,iibHO noKaaaxejiefi uBexa, AaHHfaix 
E xaS.iiHue, 3a HCKJHOHenHeM cjiynaa H3MepeHHH npH (})oxorpa4)HHecKOM 4>nJifa- 
I'pe Oc-1, Koxopbifl a-JiH Bcex H3MepeHHbix njiacxHHOK aaex yMeHbiuenHbie saa- 
HeHHH E H noKaaaxeJiH UBexa. MeHbOiHH pa36poc KaK BCJiHHHHbi E, xaK h iio- 
Ka3axe,nfi UBexaS Aaex njiacxHUKa c HCKyccxBeHHUMH 3Be3;raMH, hxo h cjibao- 
Ba.;ffi OKCHAaXb. 

MoJKHO OXMeXHXb, HXO HeKOXOpbie 6oJIbll]He OXKflOHeHHH BeJIHHHH E H nu 

p£3K.bix (I'HJibxpoB B xa6jiHue IV cKopee Bcero HywHO npHHHcaxb Hexoa- 
HocxH ycxaHOBjieHHH {pHJibxpa nepeA naxarouieft jiaMnOH, nocKOJibKy, npn CMe- 
He (jjHJIbXpOB, MajieftUJHH HaKJIOH MO>KeX CHJIbHO H3MeHHXb 3HaHeHHe BeJIHqH- 
Hbt oxpa>KeHHH ox noBepxHocxH nocjTea,HHX. 

§ 6. OiuaSKa, BbiswBaeMan HexoMHbiM ueHxpHpOBaHHCM Ana4)parM 

Mbi HccJieAOBajiH xaK>Ke omnOKy, BbiabisaeMyio HexoHHOcxbio uenxpH- 
poBKH AHa4)parM. 

HccjieAOBaHHe mm npoBejiH cjieAyioin,HM oCpaaoM. Bmab B3Hxa nACHKa c 
AByMH H3o6pa}KeHHHMH; Ha Heft mm noAo6paAH sBesAy, noAxoAnmyio aah 
AHacjjparMbi XI= 0.3 mm h HSMepHAH BHanaAe, b o6biHHbix ycAOBHHx, (})oto- 


1 B AaJibHeftmeivi noHasaxeab HBexa mm Sy^eM oSosHanaTb nepea ITIt, a H-af^bi- 
xoK HBexa — aepea hi;. 
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A n n a p a T y p a n u e to Ka ' 2 ^ 

rpad)HqecKoe h (l)OTOBH3yajibHoe H3o6pajKeHHfl t. e. npw BsaHMHO 

iTeHTpupoBaHHbix AHacjjparMax. CjieAyiomee HSMepenne mh npoHBBeJiH ajih 
TOH >Ke 3Be3Abi B ycjioBHBx nepeKpfaiBaHHH nepBOH AHa4)parMbi BTOpoft AHa- 
4)parMOH Ha OAny AecHTyro aacTb hx paAayca. BejiHHHHy OT6poca MHKpo(})o- 
TOMexpa B nepBOM cjiyaae mm o6o3HaHHJiH nepea Ei; OT6poc npH nepeKpM- 
THH c,iieAyiouiHX AByx AecHTbix o6o3HaHH.nH qepea Eg h xaK AaAee, Ao E 4 . 


TaSjiHAa V obftosn o 



l;o6 

Hi 

H, ] 

1 i 

i 

E. 

E'o6 ■ 

} 

E'l 

E 5 


807 

808 

794 

780 

770 

790 

77 § 

762 


614 

59.8 

575 

560 

552 

622 

618 

586 

nu 

0-75 

0.82 

0.79 

0-75 

i 0.72 

0.64 

0.56 

0 60 


PeayribraTbi HSMepemisi npeAcxaBJieHbi b xa 6 .iiHue V. riepBaa nojiOBHHa 
XafiAHUbI C.OAep>KHT ABHlIbie HSMepCHKH AJIH nepBOft AHa(|)parMbI Zti, Bxopaa 
>Ke--AJi5i ApyroH AHac|)parMbi fla, AHaMexp Koxopoft paBCH 0.2 mm. 

H3 3XOH raOjiHHb! uhaho, hto 3HaqeMHH E cHCxeMaTHMecKH yMeHbuiaiox- 
CH, a y nu, cHCTcwaTHMecKoro xoah iie saMexHO, saMeMaexca AHUib yBejiHqe- 
HHG c.nyqaHHbix oiuhOok, mto h mo>kho Omjio oJKHAaxb. Oiiih 6 kh xaKoro poAa 
oqeHb OvAyT BJiHHTb Ha nu b tom c,ny<iae, KorAa tl)oxorpacf)HqecKHe h (Jjoxo-. 
BHsyajibHFjie naofjpaweitHH HaMepaioxca iia pasubix tiAacTHUKax; npH HSMepe- 
HHH nocjtcAHHX B OTAejH.HOCTH, AHa(i)parMM nepeKpbiBafOTCfi b paaHOH cxene- 
HH ajth pasHbix n.xat'THFroK. 

§ 7. OiiJHQKa (ffOTOMeTpHMecKoro anaSeppauHOHHoa KaMepw 

Mbi HccjicAOBa.KH oiiihOkv nojia aHaOeppauHoiinoH KaMepbi c neAbK) 
BbiHCHHTb, HacKOJibKo Mo>KeT poujiHfiTb OHa HB onpeACAfleMbie DOKasaxeAH 
PBexa, 

B CBH3H (' oTcyxcTBiieM y KHMepbi c(l)epHqecK.OH h xpoMaTH'iecKOH a6ep- 
pauHH, a xaiOKc at'Tiit'Ma rn.'SMa h komw, KasaAOCb 6bi, He CAeAOBajio OKHAaxb 
oiuhOkh no,jiH. Mo, y naiiieH KaMepbi riojie BHHbexHpyexcsi HaMHuaa c paccxo- 
HHMfl B ABa rpaAyca Ayni ox ueuxpa, h noxepH csexa, BbisbiBaeMan sthm sib- 
JieuneM, coOcTReHHO rouopa, ofiycjtaBjiHBaeT 3 i|)([)eKT, KOxopbiH mm h MOJKeM' 
HasBaxb oiii!i6koh n().im. Mcmer ObiTb, 6bi.iio 6bi Bepnee roBopHXb b AanHOM 
CAyqae 06 viexe ri o t e p h c b e t a b c .11 e a c x b h e BHHbexHpo- 
B a H H 51 , HO BBHA.v Toi'o, HTO oiiiHOKa MOWCT eiu,e Bbi 3 biBaTbC 5 i HapyuicHHeM 
HeHXpUpOBKH KaCCeXHOH MaCTH H P5IAOM ApyBHX HBACHKH, MH peUIHJIH HaSbl- 
Baxb ee, b oOuicm, oiuhOkoh no.Ji 5 i. 

MoTepio cBexa Bc.ncAcxBae BHHbeTHpoBaHna mo>kho BbiHHCiinxb h He-- 
nocpeACTBCHHo, aiiaa oriTHMecKHe Aannbie HHCxpyMeHxa. 

ZtAH H 3 y>ieHH 5 i >Ke ouihOkh nojiH (jiOTorpaifiHqecKHM nyxeM, mh ffioTorpa- 
4 )HpoBa.nH 3 Be 3 AHoe nojie na oahoh h toh >Ke OACHKe, ho Ha paanbix paccxo- 
HHHHX OT oriTHHecKoro ueiiTpa - -qepes KajKAwe 5.5 mm h noAyqaAH uenovKH 
H 306 pa>KeHHH H 3 OAHHX H TCX JKe 3303 / 1 ,. HeHOHKH 3 Be 3 A HOAyHaAHCb KaK HO 
OKAOHetlHIO, XaK H no npHMOMV BOCXO>KAeHHIO. 3 tH HeraXHBbl npHB 5 I 3 blBaAHCb 
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;30 rjiaea nepBaji 

K riojiapHoft nocjieAOBaTeJibHOCTH, a TaK>Ke KajiH^poBajiHCb npH noMoiuH Tpy6- 
^laToro (j)OTOMeTpa. Bee chhmkh npoHBJiajiHCb BMecre. 

ripHHHMaa BO BHHMaHHe OOTHHeCKHe ABHHbie, MbI paCCHHTHBaJIH nOTepp 
CBera B 3 Be 3 fl,Hbix BejiHHHHax /iJia cjiejtyiomHx pacctOHHHH ot uearpa nera.- 
THBa, BbipajKeHHbix B yrjioBOH Mepe: 

a = 2 ‘' 20 '; 3 « 00 '; 3 « 30 '; 4 W, ^ 

ZtjiH Am nojiyneHbi cjieAyioiUHe SHaTOKHa, cooTBexcTByiomHe nocjieflHHM; 

Am = 0 . 01 ; 0 . 03 ; 0 . 05 ; 0 . 09 . 

npH BbmHCJieHHH 3HaqeHHH Am MH CaHTaJIH, MTO npH BHHbeXHpOBaHHH, 
OT Kpyrjioro H3o6pa>KeHHH ypesbiBaeTca cerMeHT h BeJiHaHna njiomaflH cerMen- 
Ta paccanTbiBaJiacb ajiH BbimenpHBeAeHHbix ToaeK. Saxeiw oObmubiM nyxeM 
BbiqHCABJiacfa noTepa CBexa b aseBAHUx BeAHaanax. Kax bhaho h3 axhx Aan- 
Hhix, noxepa CBexa AOcxHxaex oahoh Aecaxoft 3Be3AH0H BeAHanHw AHUib aa 
caMOM Kparo HeraxHBa. Ecah HMexb b BHAy Ham cnoco6 onpeAeAenna noxasa- 
xeAeft uBexa (cm. hhjxc), tac ABa H3o6pa>xeHHa c chhhm h JxeAXbiM {J)HAbxpa- 
MH HaxoAaxca Apyx ox Apyra Ha paccxoaHHH He 6oAee oahoxo MHAAHMerpa, 
xo acHO, qxo, npHHHMaa bo BHHMaHHe BumenpHBeAeHHbie AaHHbie, moh<ho chh- 
xaxb, Hxo AH(j)4>epeHUHaAbHaa pasHHua b noxepe CBexa He AOAHCHa BAHaxb Ha 
Ha HamH noxaaaxeAH u,Bexa. 

rioxepH CBexa, onpeAeAeHHbie ^^oxoMexpnqecxHM nyxeM, npeACxaBAeHbt 
HHJxe, B xadAHue VI, AaHHbie xoxopoH HyjxHo CHHxaxb 6 oAee naAeJXHbiMH, aeM 
BhimenpHBeAeHHbie peayAbxaxu BbiaHCACHHa. 


Ta6AHHa VI Qbftncmn 


pMM 

a 

Amj 

Ama 

0 

o“oo' 

0.00 

0.000 

5 

0.32 

0.00 

0.000 

10 

1.05 

0.00 

0.000 


1.44 

0.00 * 

0.000 

22 

2.23 

0.03 

±.0I 

0.025 

±.007 

28 

3.02 

0 10 
± 03 

0.038 

±.008 


Bo BpeMH H3MepeHHa noASnpaAHCb npeHMym,ecxBeHHO xaxHe SBesAbi, xo- 
xopbie MorAH 6bixb cbo 6 oaho HSMepaeMbi b AHa^ipaxMe MHxpo(|>oxoMexpa h 
6biAH pacnoAO>KeHbi uenoaxofi ox uenxpa ao xpaa HeraxHBa. 

B nepBOM cxoaOhc xaOAHUbi VI Aaexca pacexoanne p b MHAAHMexpax. 
BO BxopoM — % B ypAOBOH Mepe, B xpexbeM H aexsepxoM — noxepn CBexa Am^ h 
A m 2 , B 3Be3AHbix BeAH^Hnax, noAyaeHHbie 1) no noAapHoft nocACAOBaxeAh- 
HoexH H 2) npH noMoiHH xpyOnaxoro cjioxoMexpa, cooxBexcxBeHHo. 3 xh AaH- 
Hbie OrpaHHHHBaiOXCH npeACAOM 3®, BBHAy XOrO, HXO npH CHHMXBX C iJlHAbX- 
paMH, xoxopbiMH noAbsyeMca npn onpeACAeHHH FUJ,, noAeanoe noAe yMeHb- 
maexca ao a -^3''. Kax bhaho h3 sxoh xa6AHu,bi, HHxaxoH noxepn epexa He 
HadAiOAaexca ao a == 2 ", hto h noAXBepa^Aaexca BbiHHCAeHHHMH. Kax bhaho, 
BbiHHCAeHHbie SHaHCHHa Am 6oAbme npH6AH>xaioxcH x Amj. qeM xAnij OAHaxo, 
MOAtHo cqHxaxfa, qxo Bce sxh BeAHqnHbi mham h oahopo nopaAxa, noaxoMy 
OHH He Moryx noBAHaxb Ha Hama noxaaaxeAH UBexa; x xoMy jxe ohh bo mho- 
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Annapa'rypa h MeTO/^HKa , 31 

rp pas MeHbiue, tom omH6Ka HSMepeHHH na MHKpo(j|)OTOMeTpe. HyJKHO otmc- 
THTb, qxo npH (})OTOMeTpHpoBaHHH BHerajiaKTHqecKHx TyManHOCTefi mu novxH 
Bcer/i,a Bbi/i,epxcHBajiH npeneji a = 2* BeH/ty MajiocTH BeJiHVHH Am, mu He 
npeACTaBJiHJiH pthx ouiHdoK b Bii/ie noKa3aTe.nbHOH cj)yHKUHH ot paccxosiHHH 
/Am = cp")- 


§ 8. OnpeACJicHHe KpaxHOCxH HcnojibaoBaHHUx CBeTo4)MjibrpoB 

npeAcxaBJiaex HHxepec onpeAeJieHHe KpaxHocxH HauiHX CBexo^JHJibXpOB. 
Kax H3BecxHo, KpaxHocxb cBexo(j)HJibxpa yBejiHHHBaex 3Kcno3HHHH. Ona aasH- 
CHX ox cneKxpajibHoro pacnpeAeJieHHH anepxHH HcxoMHHKa, x. e. ajih oahoxo 
H xoro >!<e tl3HJibxpa nojiyqaexcH paaHaa KpaxHocxb b npHMeneHHH k pasHUM 
HCxoHHHKaM CBexa. To x<e caMoe mo>kho CKaaaxb oxHOCHxejibHo ynoxpeSjiae- 
Moro copxa (|)oxo3MyjibCHH. 

KpaxHocxb Hcnojib30BaHHbix cl)HjibxpoB BTa h mi (no llloxxy) mu on- 
peAejiHJiH B KOM6HHaunH c n.xeHKaMH sMyjibCHH «H 3 onaHxpoM» n «CMC» 
(HHKOH). 

riycxb Ha CBCXocfiHJibxp naAaex CBexoBofl noxoK Fo, cneKxpajibHUH cocxaB 
Koxoporo onpeAejiHexcji c})yHKnHeH FotA). B xaKOM cjiynae 6yAeM HMexb; 

CO 

Fq = / Fq(X) d a* 

o 

Ec,nH npomeAiuHH nepea CBexocl)HJibxp jiynHcxun noxoK odosHanHM nepcs 
F, xo aHajiorHHHO npeABWyiAeMy 6yAeM HMexb: 

CO 

F=/F(X)dA 

O 

Hcho, qxo F<Fo- nocKOJibKy b CBexocjjHAbxpe BcexAa noxjiomaexca xox 
KJIH HHOH yMaClOK Cn6KTp3. CoCKTpaJIbHblH COCTSB 6y/^eT OTJIH^GH OT 

cneKTpajibHoro cocTasa CBera, na^atouTero na CBeTO(})HJibTp. EcxecTBeHHo, 
qjo c|)oxorpa(})HqecKaH SMyjibCHH, HMeroinaa cneKxpajibnyio vyBcxBHxejibHocxb 
(Aj-dyAex no pasi-ioMy pearnpoBaxb Ha F h Fq. Ecjih BejinnwHy BOSAencxBHH 
CBeroBbix noxoKOB F h Fo na cjjoxoMaxepHaji (b bhac nonepHeHnn) o6o3Ha- 
MHM nepea N, xo 


No = / F(A)R(A)dA 


N - / F(A)R(A)dA. 

f b 
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32 


rjiasa nepsaH 


OqeBHAHO, KpaTHOCTb CBeTo4)HJIbTpOB fiyABT paBHa OTHOIUeHHK) 3THX AByS 
BejiHiiHH: 


f= 


/ Fo(X)R(X)dX 

o 

J 

CO 

/ F(X)R(X)dX 


(1.37> 


fljiH onpeAeJieHHsi anaMenHa f ajih yKasaHHbix (|)HJibTpoB h ojibhok mu 
BOC nOJIbaOBaJIHCb Tpy6HaTbIM 4)OTOMeTpOM. 

Flo nojiyqeHHbiM luKajiKaM crpoHjiHCb xapaKTepHCTHqecKHe KpHBbie h no 

CHCTeMe XXt onpeAeJiHJiacb nyBCTBHrejibHocTb, KOTopan pasna [24]: 

R.= '^ 

■ h; 

FAe k HeKOTOpblH nOCTOHHHblft K03({)(|)HUHeHT, Hi 3KCn03HIl,HH npH TOHKa 

HHepuHH B eAHHHuax CMS (cBena-MeTp-ceKyHAa) . 

riocTOHHHafl k 6biJia npHnara XaprepoM h F[pH4)d)HJibAOM paBHofi 34’ 
AJifl Bcex njiacTHHOK n ajih Bcex MOHoxpoMaTHnecKHX Jiynefi. BejinnHHa k 
ABJiaeTca no3TOMy ycjiOBHO&. 

OAHaKO; A-fia naiuero cjiynaa, SHaHHe sHanenHa k ne cymecTBenno, no- 
CKOJibKy B ABJibHeniueM oho coKpamaexca. 

Z[jia HaiUHX (j)HJIbTpOB, B KOMSHHaUHH C yKasaHHblMH 4>OT03MyjIbCHHMH, 

Mbi noJiyHH.nH BeJiHVHHbi, npeACTaBJieHHue b xadjiHue VII. 

Ta6jiHna VII 


BpHJlbXp 

3.M3'JlbCHH 

a0gcjljns 

1 f 

BPS 

CMC 

2.9 

Br3 

HaoiiaHxpo.M 

3’0 

rrii 

CMC 

1.6 

rri 1 

HsoiiaHxpOM 

1 

1.8 


ripH KajlHdpOBaHHH TpydaaTblM c[)OTOMeTpOM MbI nOJlbSOBaJIHCb AHCBHblM 
CBCTOM, nocKOJibKy pacnpeACJieHHe 3HeprHH b cojihchhom cneKxpe HyjKHO 
CHHxaTb 6ojiee 6 jih3khm k H3yHaeMbiM naMH o6x>eKxaM, neM y ApyrHX hcxoh- 
HHKOB cBexa. HojiyneHHbie SHaaeHHa xpaxHocxH 4)HJibxpoB c AaHHoft SMyjib- 
CHOH 6yAyX HeCKOJIbKO HHbIMH AJIH aHaSeppaUHOHHOH KaMepbl. EcJIH B 3X0M 
c^nyaae cnenxpajibHoe norjiomeHHe b HHcxpyiweHxe o6o3HaHHM nepes 7j(X), ro 
ypasHeHHe (1.37) nepennuiexca b bhab: 


f = 


/ Fo(X)R(X)7j(X>dX 

O 

CO 

/ F(X)R(X)7,(X)dX 


{1.38> 
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A n n a p a t y p a h MeTOflHKa 


Ta6JiHua VII BbiMHCJiena naiviH no (1.37) h, OTitasaBuiHCb ot Bblq«CJie- 
HHH ee no cj)opMyjie (1 .38) , mh npeneSperjin HeanaqHTejibHoft paannuen. 

Kan BHAHO H 3 TaCjiHUbi VII, ananenna KpaxHOCTH HeBeJiHKH, tbk KaK 
(J)OTOnJieHKH 6pajiHCb nyBCTBHTe.>ibHbie ko BceMy BHflHMOMy cneKtpy. Hp^ 
ynoTpeCjieHHH a<e.nToro ({)HjibTpa b KOMenHaunn c o6biqHOH <|)OTorpa4)HqecKOH 
njiacTHHKOH, qyncTUHTo.iibnoc ibK) jio 5000A, KpaTHocTb noJiynaoxca 6ojibiiiOK. 

§ 9. OnpeflCJiCHHe afpcpeKiHBHWx ajihh bojih Hauieft cHcxeMbi 

ripn onpeAe.neHHH noKa.aaxe.iien unexa xyMannocxen, necjjeH/x n oCbnnibix 
seesA Mbt nojib 30 Ba.i!HCb, nan CKaaano, IUoxxobckhmh 4)HJibxpaMH BPS n 
rril B KOM6HHaHHH C IIJICHKOH «H30naHXp0M». HoaXOMy AJIH Aa.IbHeHUlliX 
aaAan, cnnaainibix c HcnojibaoBaniieM naiLinx siiaqeHHH noKa3axe.!ieH uBexa, 
Heo6xOAHMO HMeXb 3Cj)C})eKXHBIibie AJIHHbl BOJIH 3XHX {J)HJrbXpOB B yKasaHKHA 

KOMdHHaunax. 5Icno, mxo 3(l3(|)eKrHBHbie ajihuh boah aaBHcax ne xoabko ox 
nAaCXHHKH H tpHJlbXpOB, HO H O’l' XapaKXepHCXHK OnXHMeCKOH qaCXH HCnOAb- 
ayeMOH KaMepu. BnnAy axoro mu nocxasHAH Hcc.iieAOBaHHe xan, mxo yMHXw- 
BaAH noxepii cnexa b cepcfipsmoM cpHJibxpe ccpepnMecKoro aepKa^a n b Kop- 
peKUHOHHOH jrnH.ae. 

PIjisi onpeAejieMHfi acjjtpeKrHBUOH AJiHHbi boahu mu BOcriojrbSOBajiHCb mo- 
HoxpoMaxopoM Ueftcca co cxeK.nsiHuon onxHKofi. MoHoxpoMaxop 6biA cnafi- 
>KeH KaccexHOH qacxbio, npn 3 xom Kaccexy mojkho 6bi.Jio nepeABHxaxb, mxo 
o6ecneMiiBa.iio no.nyMeiine Ha oahom HeraxHBc priAa H3o6pa>KeHHH. JlnHeftnaa 

O 

AMcnepcHH MOHOxpoMaxopa Cwjia 75 A b 1 mm okoao H-/ B KaMecxse CBexo- 
Boro HCXOMHHKa 6bI.II HCnOAbSOBaH COAHCMHUH CBCX, a UeAOCXaXOM CAyJKHJiO 
aAKDMHHHpoBaHHoe luiocKot' acpKa.iio. I-IaKon,neHHe HeraxHBOB npcAOAA{aAOCfe 
ABa AHA H CHHMKH MpOHSHOAHJIHCb, KOt'Aa CoAHUe HaXOAHAOCb b6,X.M3H MepK- 
AHaHa. TaKHM o6pa30M Cuao no.iiyneHO Bcero nnxb neraxHBOB i-ia nycKax dag- 
HOK H3 xoro >Ke pyAOlia, KOXOpUM MU nOAbSOBaAHCb AAH CHHMKOB HCCAeAye- 
Mux nAOUiaAOK. Ha khwaom neraxHBe mu HMe.;[H ox nexupex ao ceMn chmm- 
KOB. Ha 3XHX HcraxHBax chhmkh npoH3BOAHAHCb B cAGAyfoineM nopHAKe: nep- 
BUH CHHMOK 6e3 (j)HAhxpa, BxopoH, xpexHH, McxBepxuH — c (j)HAbxpaMi! B onpe- 
AeAGHHOH HOCACAOBai'eAbHOC'i'H. Ha HeKOxopux HeraxHBax noAyMaAHCb xaK>Ke 
CHHMKH npH noMOiUH noccpefipiiHux aepKaA, c ueAbio onpeAeAeHHji K094){|3HnH'- 
enxa noxepn b cepcdpsinoM cpHAbxpe. 3xo ocymecxBAHAocb CAeAyioiUHM o6pa- 
30m: ABa sepKaAa cxaBH.HHCb na nyxH nyMKa CBexa MOKAy ueAocxaxoM h mo- 
HoxpoMaxopoM xaKHM oOpasoM, mxo6u HanpaBACHHe nyMKa CBexa ne Menff- 
Aocb. /(ah yqexa KoacjxpHUHenxa noxepH cBexa b KoppeKUHOHnofi Annae, noc- 
.xeAHAfi xo>Ke riOMemaAacb na nyxn nyMKa ceexa n npoHSBOAHAca oxACAbHUH 
CHHMOK cncKxpa. KpoMe xoro, na xoft ate ycxanoBKe mu HSMepHAH pacnpe- 
ACACHHe aiiepruH b iipoHSBOAbiiux cAHHHuax, c noMouTbio xep.MosjieMenxa. 

B KaMecxBe HcxoMiinKa cnexa 6 uao bshxo Coahuc BBHAy xoro, mxo bhc- 
raAaKXHiiecKne xyManHocxH no cncKxpy 6oAbiue ecero np'H6AH>xa!Oxca k 
3Be3AaM KAacca G 158, 86], 

CxaHAapxHaanHM npoHaiiOAiiAacb ripn noMouj,i-i xpyoMaxoro (poxoMexpa- 
'lepes CBexofjjH.irbxpu BBS, mi na nAenne, bsaxoh h 3 xoro are pyAOHa,'H no 
AyMennue xaKiiM odpasoM chhmkh npoABAAAHCb OAHOEpeMenno c neraxHBaMH 
no.nyMeHiiuMH na MoiioxpoMaxope. ' 

3. Bio,ii,7t. A6acT. acTpocp. o6c., M 13 
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r Ji a a a nepBaa 

Becb MaxepHaji 6 biji HSMepen na MHKpo 4 )OTOMeTpe. Oo Bceft fliiHHe cneK- 
Tpa HaMH BHSpaao HSMepeHHH 26 TO^eK. npHMepHO '^epea o^Ha- 

-K^bie HHTepBajibi no AJinne bojihh. 3 th tohkh nepeKpbiBajiH noHTH bcio b 
AHMVK) HacTb cneKTpa ot 3880 A AO 6600 A. B cbhsh c tom, mto noAyHeK. 
'Hbie^HaMH cneKTpbt hbahiotch npHSMaTHHecKHMH. B 4 )OTorpac})HHecKOH nacTH 
cneKTpa npHUiAocb HSMepHTh 6 oAbme tohok, hcm b BHsyaAbHOH. 

riocAe Toro, KaK Shah noAyqeHbi npKOCTH 1 aah KajKAOH tohkh, ohh 6 
AH npHBeAeHbi k oAHOMy anrcTpeMy; thkhm me oSpaaoM 6biAH npHBeAeHbi 
•H HHTeHCHBHOCTH, nO.HyHeHHbie TepMOSAeMCHTOM AAH Tex Ate TOneK. 

npe>KAe Bcero mu peuiHAH onpeAeAHTb K034)4>HUHeHT noTepn cBexa b 
B cepeSpHHOM (bHAfaTpe, a TaKxre b KoppcKUHOHHOH AHHse. 06o3HaqHM hh- 
TeHCHBHOCTb B ABUHOH TOHKe HepCS I, HHTeHCHBHOCTb B HeH, KOTAH HB OyTH 
nyHKa CBexa BBeACHO sepKaAO, nepes Ii. a KorAa KoppeKUHOHHaH AHHsa^e- 
pe3 l 2 - B CBH3H c TCM, HTO Ha iiyTH HyHKa BBOAHAOcb ABa sepKaAa, KOSqXpH- 
HHeHT HOTSpH CepefipHHOPO (})HAbTpa k MbI CAHTBAH paBHMM. 




a K03(j3(j3HUHenT HOTepH B KoppeKUHOHHOH AHH3e MO>KeM AaAee 

o603HaqHTb qepes l(})r H l(t)B HHTeHCHBH.OCTH TOHCK npH BBeAeHHH (JjOTOrpa- 
({DHAeCKOrO H BH3yaAbHOrO (flHAbXpOB, a AAH Tex JKe TOACK HHTeHCHBHOCTb no 


TepMOSAeMeHTy — Aepea l<. Othoihchha — , 


MOA<HO CAHTaTb K03 (Jj4>H- 


pneHTaMH nponycKaHHH uBeTHUx cj)HAbTpOB h oOosnaAHTb Aepe3 7cj3r>a(})p flJiH 
HOAyAeHHH oKOHAaTCAbHoro 3HaAeHHfl K03(l)(l)HUHeHTOB nponycKaHHH, SHHAe- 
HHfl c;'4)r n <7 '(^)b Hy>KHO yMHOWHTb Ha noAyAeHHue Bbiuie K03(j)(})HnHeHTbi aah 
cc})epHAecKoro aepKaAa h KoppeKnnoHHOH AHH3bi naineft aHadeppauHOHHoft Ka- 
Mepu k, k', T. e.: 

'7(j)r = (7'())rk(j)rk'(])r) CTijm = i7,(J)Bk(J)nk (j)B- 

riOCTpoeHHbie KpHBbie a(|,r OT k H CT(J,b ot X He HMeiOT pe 3 KO BH' 
pajKeHHbix MaKCHMyMOB, H MU no 3 TOMy peuiHAH onpeAeAHTb b nepayio one 
peAb cpeAHioio AAHHy boahu, KOTopyio odoanaAHM Aepes X h KOTopaH paBna: 


J Xb).- a^i’dX 

__ O 

Xitir 00 

J bxi; CTijir dX 


(1.39) 


TAB b).-' OTHOCHTCAbHOe SHAAeKHe cneKTpaAbHOH 3HepreTHAeCK0H HpKOClH 

AepHoro TeAa npH pasAHAHUX TeMnepaxypax. SnaAenne .b« SpaAOCb M 3 
xaLnubi No 63 khhfh P h 6o [104]l noAyAeHHbie SHaAeHHH cpeAHHX AJIHH 
BOAH, BblAHCAeHHUe HO (jjOpMyAe (1.39), AaiOTCH B Ta^AHne VIII. 
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A n n a p a T y p a H M e T o Ji K a ' 35 

. XfJiH BbiqHCJieHHft (|)opMyjia (1.39) 6H.rra npHBeflena, ksk bto o6biqHo nt- 

..naercH, k cjie^tyiomeMV BH;j;y; 

A^ir— (1.40) 

Onpe/i.€JieHHe cpe/i,HHx jvihh bo.tih mh rrpoH3Bo,r[H,JTH ^no abvm neraTHBaM 
■H nojiyvHjiH BepoHTHVK) oiiHiOKy cpe;.tHero apH(})MeTHiiecKoro (})OTorpa(|)H- 


Ta 6 nHi;a VIII yb^joimo 


T 

j 


Aeff 

6000“ 

! 0 

4I47A 

5330^ 4060.° 

S400A 

8onO 

4137 

5310 — 

— 

JOOOO 

4133 

5300 _ 


12000 

4130 

529s — 

— 

1400 

4127 

S29O 

— 

i 4 ooo 

4126 

5286 _ 

— 


'■'tecKHx JiyqeH ± 30 a, a b BHsya.nbHHx ± 40 A. 3 th Aannwe othochtch k 
QH aneHHfiM b,., a.>ih a6co.JiiOTHo aepHoro rena npH 6000 «. Ecnn npHHHTb bo 
BHHM aHHe TO, HTO MH He y<lHTbIBa.nH 3 (l)cJ)eKT IlypKHHbe, HMefOlUHH MeCTO B 
CBH 3 H C OOJIblUOH HpKOCTblO Co.rTHUa, TO SHaHeHHH OTHHOoK Hy>KHO yBejIHHHTb 
.31 MO>KHO CHHTaTb OojieC BepOHTHWMH HX yABOeHHbie SHaMeHHH XOTH sdxbeKT 
nypKHHbe Mo^eT AeftcTBOBaTi, To.nbKO b OAHy CTopony cneKTpa. Thkhm 06- 
pasoM, M0>KH0 OKOHMareabHo npuHHTb c,iieAyiomne apHijiMeTHHecKHe sHaneHHH 
3 ^cpeAHeHHbix ahhh Bo.nH A,riH (l)OTO,rpac[H-fqecKHx h cjJOTOBH3va.nbHHx co 

c.aeAyioiUHMH BepoaTHbiMH oitiH6i<aMH: 

~,|jp = 4120A±60A; 7 (|,h = 53 .?0A + fiOA 
3 (})^eKTHBHyio AJiHHy BOAUbi A.nH Aannofi TeMneparvpbi T mo>kho Bbipa- 
BHTb no P H 0 o cjfeAyioiHHM oOpaaoM 1 , 47 ]; ' 


I b^rVx 1 :). dX 


«> (1-41) 

/ t>xx — Vk dA 

o A 

^ B 3TOM ypaBneHHH Vx oai-iaqaeT OTHOc.HTejibHbift c})aKTop bhahmocth b 
^. aynae, Koma npneMHHKOM HBjmeTca rjias, a b cjiynae, kotah npHeMHHKOM 
HBMeTCH 4)OTOIWaCTHHKa,--OTHOCHTeAbHbIH f],aKTOp HyBCTEHTenhSoCTH ^xaH- 
HOH;fl)OTonAacTHHKH. B oOoHx c.nynaax V,, BbipaaiaeTca cnejiymimu o6pa- 


-* 0 

Jo ^HKCHM3 JTIiIIflH MHTCHCHRTTOCTK T 

(PHBaeMOH TovKiTt^ BvpaBHeHHH (1.41) niWraBiiHeTTS 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 


I 


r Ji a B a nepsan 

npospaHHOCTH MKHoro <l.™aTpa. V. 

inoM>> Mbi onpeAeJiHJiH no nauiKM neraTHBaM. SnaneHne tx ohjio esHTa Ha 
MH H3 flaHHhix lUoTTOBCKoro i|)HpMeHHoro KaTajiora, npnBefleHHbix k TOJium- 
Haninx “^bxpoB, paBHoft 2 mm, no d^opMyjie, coAep>KameHCH « tom 
Taraxore Snanenne bx. no-npeacneMy 6 hxo bshto hs xadxnnbr .No 63 kbb. 

™ ^IloMe BbinncJieHHH mw nojiynnJiH cxeAyiomne AJIhhn 

BOXH, cooTBeTCTByiomne a6coxK)THo qepnoMy TCJiy npn bUUU . 

j^;I>^= 4070A±30 A; X*ff = 5400 A ±60A 

npeanojiaraa, nro npn paanux xeMneparypax HaMenenne ananennH Xeff 
b AaHHOM cf ynae xaKoro >Ke nopaflKa, xax b c,iiynae cpeannx 
He npHBOAHM ananennH 3 (J){l)eKTHBHbix jijihh bojih paaHbix p yp, 

^Ha *oto^ 2 npeACTaBJien oahh na naujHx HeraxHBOB, noKaabiBaromnii Kak 
peaKO oxAexHioxcfl Apyr ox Apyra cl)oxorpa(})HHecKHH n cj)oxoBHayaAbHbiH yna- 
cxKH cneKxpa npn noAbaoBannn BbinjeyKaaanHbiMH (pHAbxpaMH n nxenKOB 
✓✓ l/T Q A TT H Y n n M vy 



OoTO 2 

Chhmkh npoHaBCAenbi b cAeAyromeft nocAeAOBaxeAbHOcxn: I. bea 
Tpa- 2 c cbHAbxpoM rni, 3. c (pnAbxpoM mi .(chhto c MeHbiueH SKcnoM^ 
uneft), 4. c {l)HAbxpoM BPS, 5. c cjxHAbxpoM BBS (c Menbiuen SKcnoaHUHefi),: 
6. 6e3 4)HAbxpa (c MCHbuien sKcnoaHuneH) . 

HaMH 6biAO obpameHO BHUMaHHe na aaBHCHMOcxb 3 (J)(J)eKXHBHOH aahhiji, 
BOAHbi OX HaMeneHHH xeMnepaxypu caMoro cJjHjibxpa BBHAy xoro, nxo y nac,; 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03 620001 001 9-9 


A n n a p a T y p a h m e t o a h k a 37 

s ropHOM paiioHe, aMOJimy/ia roAOBoft homhoh TeMnepaxypti AOCTHraer, xo- 
TH H peAKO, 40“. XaftA, Ksah h OopcaHT [90] HccjieAOBajiH sa- 
BHCHMOCTfa A(,tf OT TeMnepaxypbi ajih HeHCKoro KpacHoro cxeKJia JMb 4512 
H ofiHapyjKHJiH, vxo npH usMetieHUH xeMnepaxypbi ox +20® ao +80® 3{|)(})eK- 

THBHaH A.'IUHa BOAHbl MO^eX H3MCIiHTbC5I lia 70A HJIH npH6jIH3HXeJIbHO Ha 

o 

lA Ha OAHH rpaAyc. Ecjih AonycxHTb, hto naiuH (j[)H.abxpbi noABepraioxcH 
xaKHM ace HSMeHeHHHM A(,iv b aaBucuMocxn ox xeMnepaxypbi, xo oho Moacex 

6bixb nopHAKa 40 A. Kan bhaho hb TaOjiHuu VITI,« cjiynae HaMeneHHH xeM- 
nepaxypbi HcxoHHHKa aOcojiioxHo Bopnoro xe.na ox 6000® ao 15000®, cpeAHHH 

A<aHHa BOjiHbi MeiiHexcH Bcero na 40 A , x. e. VKasanHoe xeMnepaxypHoe H 3 - 
MeHenne hcxobhhkh Meuaer AA|,i. na Bejii-niiiH}' xaKoro >Ke nopHAKa, nxo h 
HSMeHeHiie xeMnepaxypbi cbmhx uncTHbix ijinjibxpoB b xenenne roAa. 

Mbi BbiBHCAHjiH, KaKyio Aojiio oiiihOkh MO>Kex BHOcHXb B HauiH onpeASJie- 
HHH H 3 MeHeHHe SCjjtjjeKXHBHOH AJlHHbl BOJIHbl IIO XOJIbKO-HXO yKaSaHHOH npH- 

HHHe, ecjiH AonycxHTb, mto xeMnepaxypubie HSMenennH hbcxhux (})HjibxpoE 

mchhiot anaaenHe 3(ixI)eK™BHbrx ajihh bojih na 50 A. C sxon nejibio mh boc- 
noAbaoBajiHCb (|5opMy,)ioH 

4im=-2.5]gJ’+_, 

bXiX 

rAe 

bu--=CiA-®(er: ~ 1) / 

Mbi onaxfa-xaKH Opajii-i BnaneniiH bx^ ns raOjinubi M; 63 Kunra Ph6o 
H iTOJiymijiH, Hxo npn Tewnepaxype arx'.ojnoxHo nepnoro xejia 6000® SBesAHan 
eAHAHHa MeHHexcH Ha O.Ol. Moaaio cnnxaxb, nxo yKasaHHan ouiHOka HaJiHo- 
FO MeHbiue, tiGM omnSKa onpeAeAeiniH noKasaxeAefi uBexa (cm HH>Ke) 

Ilocjie nojiyxeiTHH ailxjieKXHBHbix ajihh boah mbi MO>KeM nepeBecxn Bbi- 
BeAeiiHbie HaMH noKaaaxejiH uiiexa b oxHocHxejibiibie rpaAneHXbi G cooxBex- 
^TByiomne axKM AJi'HHaM bojih. GiieAOBaTejibno, MoxneM nanncaxb:' 


G = 0921 

, = 0.921- 

fm 


4+ ( 



J V 

A((>r Xi\m/ 

G = k-HH, 

XAC k=::0.921(A^;,b 



(1.42) 


oncwcMHe AJOl K, Mbi ncwyaHjin paniibiM 1.51. C xaKHM Kosib- 
Hyatno nepcBOAnxb iiauiH OLl b oxiiocHxejibHbie rpaAHeHXbi co- 
o BexcxeyiomHe yKasanubiM AJimiaM bojih, hjih cpeAHeii Me>KAy sibcbeKXHB- 

ElOCXOHHHblMH B AOBOJlbHO OOAblllOM HHXepBajie AAHH BOAH 

« o6AacxH npHMeHHMocxH aa- 

«OHa H3AyieHHH Buna ioxHociixeAbiibiH rpaAHenx HMeex bha; 


■.G= 


(1.43) 
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30 r ji a B a II e p B a >1 — 

H OH BOBCe He SaBHCHT OT AJlHHbl BOJIHbl. 

B HBiueM cjiyqae oTHOcHtejibHUH rpaji,MeHT cjieAyet onpeAeJiHTb khk cpa- 
BHCHHe HOKaBaTejieft HBexa HccjieAyeMHx hhmh o6'beKTOB c noKaaaTejieM use- 
Ta (hjih c pacnpeAGJieHHeM aneprHH) sBesAH cneKTpaAbHoro KAacca Ao, aJih 
KOTO pOH nu, npHHHT paBHbIM HyjIIO. TaKHM oCpaSOM, eCAH npHJieM AAH TGMr 
nepaTypfal bbcba Ao xy hjih HHyio BeJiHHHHy, TorAa no HauiHM noKasaTeAHi® 
UBexa (hah rpaAHeHxaiw) h no ijjopMyAe (1.43) mo>kho onpeAeAHXb nBexoByio 
xeMnepaxypy HccJieAycwwx odbexxoB. TaKoro poAa BHHHCAeHHe Mbi h 
npoHBBeAH aah HecKOAbwix cjiynaeB. ' 
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rJIABA BTOi->AH 

©nPEZIE/IEHHE riOKA3ATEJlEE{ UBETA 509 BHEEAJIAKTHHECKHX 
TyMAHHOCTEfl H MCCJIE/tOBAHHE TAJlAKTHMECKOrO 

riorjiomEHHji no hhm 

§ 10. CnocoS onpeACJieHMsi noKa3aTe.neH uaera BHera,)iaKTHqecKHX 
TJ/MaHHOCTeH 

Kai< OTMeHa.iiocb b bbcvh'hhm k iiacTosmeH paOoxe, onpeaeJiciiHe noKasa- 
Tejiefl uiiCTa i3Hera.)iaKTHHecKnx xyMaHHocTeH aBjisiexca BecbMa BamHoft sa- 
jEaveii coBpeMeimoft HaCjiioAaTe./ibHOH acrpcajiHSHKH. Mokay tbm, HyjKHO ox- 
MCTHTb, 'iTO HHTerpa.JibiiaH Be.iin>iHfia BHeraJiaKTHnecKHx TyMaHHocxefl onpe- 
AeJiaexca oaeiib hctomho. Oto BaxpyAHeHHe BbisbiBaexcH, rjiaBHbiM oOpasoivr, 
xeM, MTO Biiera.JiaKTHMecKiu; TyMaiiHocxH HMetox bha pacnjiWBqaToro oOteKTa, 
a H306paa<eHH55 SBCBA, C KOrOpbiMH AOJI>KHbI CpaBHHBaXbCH XyMailHOCTH,: HMer 
)OT TO'ieMHblH BHA.- B CB5I3H C 3THM X 3 6 6 .JI H X b K) M a C O H [87] npeA' 
.aojKHJiH AJia onpeAeAemni BBesABbix BejiH'iHH BHera.xaKTH'iecKHX xyMaHHOCTefii 
c{)OTorpa([)HpoBaTb iiocjicAniic' Bi;e(j)OKa.JibHO. 

Oahb H3 T[)yAH()CTeH cocxoitT xaK^e b tom, qxo He Bce BHeraAaKTi-iqecKHe 
xyMaHHocTH HMeioT .OAHiiaKoiiyio (joopMy: oahh- - 3ji,nHiiTHqecxHe, Apyrne — 
Kpyrjibie, cnupajibiibie h t. a- IlpH stom, khk npaBHAO, HApo Bceraa apKoe, 
a no KpaHM apKOCTb riocTeneiiHO riaAaeT. FIoaxoMy h c tohkh apeHHa hckaio- 
'leHHH BJIHHHHH pa3HHH,bl B (j)OpiViaX, AOHCTBHTejIbHO JiyqtUe (l3OT0rpa(})Hp0BaTJ> 
Hx BHe(l)OKa,;!biio. Ho b xanoM cAiyaae, xpyAHo Hsyqaxb c.)ia6bie BHera.riaKTH- 
' lecKHC xy M a h i tocx h . 

CymecTByiOT h Apyriie ciiocoObi, aB,iia[ouuiec5! no hacc jiyqtiiHMH, hcm 
cnocofi BHec|30Ka,iibHbrx chhmkob, ho iipn nx npHMeneHHH o6pa6oTKa h caMO 
npopi3BOACTBO cMHMKa HB.iiHioTCH BaxpyAHHTe.xbHbJMH. TaKOB, HanpHMep, cno- 
co6 OKy.xnpHoro spa'iKa, iipHMeneHHe Koxoporo, b naiueM cjiynae, npuroAHAOCb 
rtbi TO.JibKO AJIH sipKHX TyMaHHOCTcii (cm. o6 9TOM paOcTy [36]). y H n n A [50'| 
(})OTorpa(})HpoBaji SBeaAbi h BHcra.)iaKTHqecKHe xyMaHHOcxH thk, HToSbi 3863- 
AH cpaBHeiiHfi HMt’.iiH fibi raKovi >Ke xapaKxep HSofipaaceHHH, KaK h xyManHO- 
CTH. 3x0 AOCTHrajiocb hm paccxpoHCTBOM qacoBoro MexaHHSMa. 

Hcxoah h3 BbniiecKaaaiiHoro, mh pemH,JiH aah BbiBOAa noKa3aTe.J!eH UBera 
He HATH no nyxH pripeAe.neHnn HHTerpa,nbHOH (})OTorpaf))HqecKOH h c]30tobh- 
syajibHOH BeAHHUH xyMaHHocTH. a MHHyn nocAeAHne BbiBOAHXb HenocpeAcx- 
BeHHO caiviH npKaaaxe.nH UBera, C 3xoh neAbio h BocnoAb30Ba.7fCH oahhm h3 Me^- 
TOAOB onpeAe.7i6HHH noKaaare.iit'H uBexa, paapaOoxaHHbiMn rraMH coBMecxno 
c E. K. X a p a a 3 e (16|. BKpa rne stot Mexo/j, 3aK.ino>iaeTCH b CAeAyiomeM. 
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AHajICrHiIHO MeXOAy «OTHOIlieHHH 3KCn03HUHH» C H p C a [III], CHHMKH 
npOH3BOAflTCS! Ha OAHOH H TOH >Ke HJiaCTHHKC (naHXpOMaTHHeCKOH HjlH H3onaH- 
xpoMaTH'iecKOH) B AByx Jiynax: (|)OTorpa4)HHecKHx h ct)OTOBH3yaJibHbix. Otjih- 
AHe Hamero MexoAa ox MexoAa C h p c a cocxohx b xom, hxo penouKy h 30- 
()pa>KeHHH Mbi HOJiyHaeM He nyxeM HSMeneHUH SKcnoaHUHH, a HaweHeHHeM 
nJiomaAH o6xieKXHBa. flpn axoivi 3Kcno3HU,Hfl ocraexcH nocxofiHHofl ajih scex 
H3o6pa>KeHHH. 

Ecjih ABa H3o6pa>KenH5! AaHHOH SBesAbi He noAyaaK)xcH npHroAHbiMii ^ 

AAH H3MepeHHH Ha MHKpOtl)OXOMexpe, BBHAy HX MpeSMepHOH HpKOCXH, xo c no- 
Mombio AHatj)parM yMenbuiaexcH HAomaAb oSxjeKxuBa HHcxpyMeHxa. Mepa 
nepeABH>KeHHfl Kaccexu Me>KAy nocAeAOBaxe.ribHbiMH cHHiyiKaMH onpeASAHexcH 
SpKOCXbK) 3Be3AbI H Heo6xOAHMOCXbK) HMCTb H 300 pa>KeHH 3 , HC HepeKpblBaEO- 

ipHe Apyr Apyra. 

C ueAbio ynpomcHHa axoro MexoAa, mh He CHHwaAH uenoaKy h3 mhofhx 
ii 3 o 6 paa<eHHH, a yAOBAexBopHAHCb ahhih AsyMa H 3 o 6 pa}KeHHHMH. 

CoBepuieHHO anaAorHano h npH xex >Ke ycaoBHHX hpohsboahxch (jjoxo- 
rpa(J)HpoBaHHe cxaHAapxHofi naomaAKH. 

PaSHOCXb B HAOXHOCXHX AByX H306pa>KeHHft 3Be3AbI, HOAyaeHHWX HO Bbl- 
LueonHcaHHOMy cnocoSy, cACAyex cHHxaxb uBexoBbtM sKBHBajieHxoM. lloaxG- 
«y A-na 3Be3A noAHpHoft nocAeAOBaxeAbHocxH, noxaaaxeAH psexa Koxopwx 
H3BeCXHb[, MOAFHO HOCXpOHXb xapaKXepHCXHMeCKyK) KpHByK) (llU.) AE.) Ha 
AMarpaiwMe, no oahoh och Koxopoft oxAO>KeHbi HSBecxHbie snaaenHa noKaaa- 
xeAeH peexa, a no Apyrofi — BbiMHCJiaewbie no AanHUM (J)oxorpa(|)HPecKop o 6 - 
pa6oxKH— pasHOcxH oxcaexoB MHKpo(|ioxoMeTpa AJia AByx H3o6pa>KeHHfi 38e- 
3AW, X. e. Af; = Ho,r-l:(i,B f/ie Eq,r a HbB osHaaaiox oxcaexbi MHxpocjJOxoMexpa, 
cooxsexcxeyiomHe {jjoxorpa^iHaecKHM h (j^oxoBHsyaJibHbiM Ayaaivi. 

XapaKxepHcxHHecKyio KpHByro mo>kho cxpoHXb xaKwe, noAbsyacb b kh- 

AecxBe Bxopoft KOopAHnaxbi ne pasHOcxaMH AK, a oxHOPieHHHMH p= 

Ha aepxe>Ke 6 npeAcxaBAena oAna h 3 nojiyacHHbix iiaiyiH xapaKxepHCTHpe- 
OKHX KpHBbix, nocxpoeHHaa no noAapHofi riocjieAOBaxejibHocxH. Ho. och a6- 
( uHcc oraoHeHu nU,, a no och opAHHax AE. Hpn .sxom ghhmok cAcaap bhc- 
<}30KaabH0. 

B AaabHeHuieM axox MexoA onpeAcaenna HU, mw ynpocxHAn xeM, pxo 
cxpoHAH xapaKxepHCXHMecKHe KpHBbie Emr.) H (inijiB, £*8)- OSpaaep no- 

AoShhx KpHBbix Aaexca na qepxeace 7. Tbkhm o^paaoM, mw noayaaaH b Hauiefi 
CHCxeMe ii,(t,r M ni,)>B h, 6epa hx pasHocxH, BbiBOAnaH nU,, TaxpH MexoA nwe 
ex npeHMyipecxBO nepcA oSbiapbiM, Bbipaa(aioui,HHCH b xom, mxo Aaa (|)Qxp- 
rpa4)HqecKoro h iJjoxoBHsyaabHoro H3o6pa>KeHH;a HMeexca oahh p xox ace (Jich 
naacxHHKH, a HCAOcxaxoK cocxohx b xom, hxo. axp ABa HaoSpaiKepHa neay- 
aaioxca b pasnoe BpeMa. 

Xtaa onpeAeaenHH flLI, BHeraaaKxnaecKHx xyMaHHocxeii mh Bocnpabso- 
BaaHCb BbiineonHcaHHbiM MexoAOM, a xaxiKe eu;e ApycHM, KOXOpHii pppmeM 
HHxce. CaMH CHHMKH dHAH cACJiaHbi Ha, aHaOeppapHOHHOH KaMepe. BHaa hc- 
noAbsoBaHa oxeaecxBeHHaa naeHKa «H3onaHxpoM», na KOxppoH (j)oxprpa(|)M- 
poBaAHCb ABa HsodpaaceHHa c tJiHAbxpaMH BPS h rri l. 
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> X a 6 6 Ji H X b 10 M a c 0 h [871 yKa 3 faiBaK)T„ ,i!TO hjih onpeneJieHHH hh- 

TerpaJibHbix TyMaHHOCTefi uejiecooSpaaHO nojitaoBaTfaCfl BHe(|)OKajib- 

/ BtJMMH H306pa>KeHHHMH 3063/1, CpaBHeHHH. ripHHHMaH 3TO BO BHHMaHHe, MW 



’4epTe>K 6 Bcibalio 


cHHMa/iH iiojiHpHyio nocjie/ioBa'rejibHOCTb BHe(j)OKajibHo, a caMH BnerajiaKTH- 
•TOCKHe xyMaHHOCTH cjrei'Ka BHec})0Ka,nbH0, cvniaa, mto BHera/raKTH^ecKHe xy- 
MaHHocxH H 6e3 xoro HMetox pacnjibiBqaxbifl bh/i. 



C ne/ibio AocxHa/eiiHH 6oji,ee xo<iHbix onpeAeJieHHH nU, xyMaHHOcxeft, mw 
peiUHAH BocnojibsoBaxbca b KaqecxBe lUKaAW. cpaBHeHHH, KpoMe no/inpHofi 
npcjieAOBaxejibHocxH, xaKx/e h xpyQqaxwM (j)oxoMexpoM. 

IlpHMeHeHHe xpySqaxoro 4>OTOMexpa onpaBAano xeM, qxo BHeraAaKXH- 
qecKHe xyMaHHOcxH hbjih[oxch noBepxHocxHUMH p6x)eKxaMH, a b xaKOM cjiy- 
qae xpy6qaxbiH cj/oxoMexp npeAnoqxHxe/ibHee cxaHAapxHwx SBesA. 
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fjiaBa BTopafl 


Mbi nenaTajiH tuKajiy TpydnaToro (J)OTOMeTpa Ha nJieHKe, bshtoS h3 toS 
JKe naHKH, KOTopaa cjiyarHJia jiJia (|)OTorpa(j3HpoBaHHH BHerajiaKTHaecKHX xy- 
MaHHOcxeft. Kajin6poBKa npon3Bo;iHJiacb b ox^ejibHocxH aepcB 4>nJibTpbi BF^ 
H rril, npHMeHaeMbie h flJia chhmkob xyMaHHOCxeH. 

rio flaHHbiM H3MepeHHa KajiH6poBaHHbix hjichok cxpoHjiHCb xapaKxepH- 
CTHHecKHe KpHBbie — (jjOTOFpatJjHqecKaa (H*r-le:li h c})OTOBH3yajibHaa (H+n. lei). 
(Ertir H o6o3HaqaiOT s^ecb peayjibxaxbi HSMepeHna MapoK TpyCaaTom 

(|)OTOMeTpa Ha MHKpo^oxoMexpe) . no.iib3yacb 3 thmh KpuBbiMH, Mbi nojiyqaflH 

;^jih xyMaHHOCTH, cooTBexcTBCHHo, H I$b‘ H HO cJ)opMyjie Am = — 2.5 Ig^ 

Bbi^HCJiajiH pasHocTb B 3Be3AHbix BejiHMHHax. JFjia Toro qTo6bi nepe- 
BecTH axy pasHocxb b noKaaaxeJiH uBexa, HyatHO npn/raxb efi nonpaBKy 3a 
Hyjib-nyHKx, x. e. ajih onpeAeJieHHa noxaaaxejia uBexa nojiyaaexca c[)opMyjia: 

niI=-2,5]g^-*:+a, (2.1) 

I.1)B 


^;^e nocxoaHHaa a aBjiaexca nonpaBKofi aa Hyjib-nyHKX. ZIjih noJiyqeHHa sHane- 
HHH nocxoaHHOH Mbi HOjibsoBajiHCb 3Be3AaMH CeBepHOH nojiapHOH nocjieflo- 
BaxeJibHocxH. OocJieAHaa CHHMajiacb HaMii BHe(|)OKa,nbHO b Kaa^Ayro Hoab na- 
6jiK)fl,eHHa, nosxoMy mh mofjih nojiyvHXb sHaaeHHa nyjib-nyHKxa ajih Kaa<flOH 
njiOLuajiKH oxfleJibKO, opnaeM o6biqHO mm 6pajiH ox /[ecaxH flo naxHaAnaTH 
3Be3A nojiapHOH nocjieflOBaxeJibHOcxH, a no hhm BbinncjiajiH apHcJiMexHaecKoe 


cpe;iHee. 

XaKHM o6pa30M, noKaaaxejiH uBexa xyMaHHOcxeft nojiyneHM flByMa cno* 
coSaMH: HenocpejicxBeHHO no nojiapnoH nocJieAOBaxeJibHOCXH h — c noMombK) 
xpySaaxoro cJioxoMexpa. B nameM xaxajiore ^aHH apn^iMexHaecKHe cpeflHHe 
H3 3XHX flByx paflOB 3HaqeHHH noKasaxeJieft UBexa. 


Mbi HauiJiH Heo6xoAHMbiM, npH npHMeneHHH xpy6qaxoro (|)oxoMexpa, 
yqecxb ({lOH He6a, Koxopbifi HMeexca Ha HeraxHBax HCCJieflyeMHx njiomaAOK 
H He HMeexca na KajiH6poBoqHbix n.neHKax. B cbh 3 h c sxhm mm H 3MepaJiH Ha 
HeraxHBax HccjieAyeMbix njiomaAOK Kax HeaacBeaeHHbie aacxH, xax h iJioh 
H e6a (hjih ({)oh njiacxHHKH) h yquxbiBajiH nocjieAHHHi. 

XaKHM o6pa30M, BbimenpHBeAenHaa (|)opMyjia ajih onpeAeJieHHa noKaaa- 
xejieft UBexa c noMoiubio lUKaAM xpy6uaxoro (jioxoMexpa npHHHMaex OKOHua- 
xeJibHo cJieuyiomHH bha: 

rm=— 2.5lgimll + a, (2.2) 

Xhn--U 

rue a KaK h b npeAbiAyuiHH tfjopwyjie ecxb neKOxopaa nocxoaHHaa, T,h ^ — ap- 
Kocxb (j)OHa, ](iu H l*„ — apKOcxH 430xorpa4)HqecKoro h (jioxoBHayajibHoro 
H3o6pa>KeHHH xyMaHHOcxeii. OopMyjiy (2.2) HyjKHO cuHxaxb 6ojiee coBep- 
meHHOH, ueM (JiopMyjiy (2.1). 

OxMexHM, uxo BejiHHHHa Hyjib-nyHKxa hjih nocxoaHHoft a aaBHCHx ox ap- 
KOCXH 3Be3A, noaxoMy ananeHne nocxoaHHofi a npnxoAHJiocb onpeACJiaxb A-na 
3Be3A pasHMx BeJiHHHH. Khk 6biJio cKaaaHO Bbime, axo JierKO ocymecxBJiajiocb 
c noMombK) nojiapHOH nocjieAOBaxeJibHOcxH. 


OnpeACJieHHa noKaaaxeJieft usexa mm eme KOcneMca HHJKe, Korua 6yr 
AGM H3Jiaraxb onpeAe.neHHe OU, AOJironepnoAHqecKHX ue(|)eHA. 
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OnpeAeJieuHe noKaaaTejieH UBe-ra 509 BHe raJiairmHecKiix TyMaHHOCTe ft... 


§ 11. Cnocofi HaSjiiOAeHHfl 

nocjie ycTanoBKH cBeToct)iiJibTpoB naivi npHUJJiocb coKpaTHTb pa6ouee no- 
jie HHCTpyMeHxa npmviepHO na rpaziyc no pa^Hycy. OSbianoe nojie npejxcTaB- 
jifleTCH KpyroM paanyca 3'’40', ho npn npnMeHenHH (f)HJibTpoB paixnyc co- 
KpaTHJicH AO 2«.5 (cm. Bbime oniicaHne HHCTpyMenTapua) . YMUTbiBaH 3 to, mh 
paaOriJiH Bce ceBcpnoe nojiymapne iia oTAe-nbuue n.!ioinaAKH, ueirrpfat Koxopbix: 
pacnoAoaienbi b cAeAyiomnx noacax; 

C'-C"— 24''00'" ...4-3« 

0 0 -24 00 + 9 


0 0 —24 00 -f87 

B K.OKHOM nojiyinapHH ueinphi idioiiuiaok pacno.Tioa<eHbi ao- - 22 «. 

BBHAy TOrO, 'ITO JipKHC TyMaHHOCTH AO 13 3 B. BeJIHMHHbl BCTpevaiOTC!? 
Ha He6e OTHOc.HTe.fibHO pcAxo it jtajicKO iic Bcei'Aa bo 3 mo>kho no.jiyHeHHe Hv,- 
CKOJIbKHX TyMaHIlOCTCH HB OAHOM CHHMKC, HBM npHXOAH.!K)Cb (|)OTOrpac|)H- 
poBaTb AOBOJibHO qacTO, ruJAynaH no OTACJibHOMy cnHMKy aah Kaa<AOH xy- 
MaHHOCTH. TaicHM o6pa30M, xaKOH ripeABapHxe.nbHbiH n.tian (pa3Ae.neHHe na 
HAomaAKH) B AaAbiiefliueM norepn.'! CMbicjt, nocKO.nbxy npnxoAHAocb (l)Oxo- 
rpa(})HpoBaxb oxAOJibHbie xyMaHHocxH. 

BneraAaKXHHecKHe xyManHocTii Ha axiix ruiomaAKax noA6npa.nHCb h 3 
xaxaAora III e n A H n 3 hmc f 1 16(, coAep>Kaiuero xysviaHHOCxH ao 
3B. BeAH'IHHbl. 

IleKOXopbic n,/ioiuaAKH Obuiw cHfiTbi cnepBa c 3 kcho 3 hu,hhmh no 30 mh- 
nyx, a noxoM — c 3Kcno3HHHHMH IK) 40 MHHyx. OKasaAocb, nxo xyMaHHOcxn 
xeM Aynuje HSMepaioxcji na MHKpoct)oxoMexpe, hcm OoAce ohh iiepeAepjxaHbi. 
3x0, noBHAHMOMy, cBnaano c xeM, nxo li nocACAneM cAynae H3o6pa>KeHHH xy- 
MaHHOcxefi OoAbuie hoxox^h na H3o()pa>KeHHH sbcsa- IIoaxoMy, npn BHBOAe 
noKasaxcAen HBCxa OoAbuiHe neca npHAanaAncb noKaaaxeJtaM unexa, npAy- 
neHHblM C 3KCn03HUH5IMH B 40 MHHyX. 

OObIHHO CHHMOK nOAHpHOH nOCAeAOBaXCJIbHOCXH CAy>KHJ[ B KaHeCTBCi 

cranAapxHOH nAoinaAXH OAHOBpeMCHHo aah Aayx uccACAyeMbix oAomaAOK, a 
B HeKOXopbix CAynasix — jinn xpex h fioAbuie. PaayMeexca, chhmkh cxanAapx- 
HOH HAOmaAKH npOHBAHAHCb BMCCXC CO CHHMKaMH XVMaHHOCXH. KaX yKaSbl- 
BaAOCb, Ha xaatAOH nAacxHHxe Mbi noAynaAH no ABa H3o6pa>KeHHH. Flpn axoM*. 
noAK)c CHHMaAcn B xoH x<e nocACAOBaxcAbHOCXH (f)0'rorpa(|:)H>iecKoro h ([wxobh- 
syaAbHoro H3o6pa>KeHHH, nxo h Aamibie riAomaAKH. 

§ 12. OnpeACACHHe CHcxeMw noxasareACH UBCxa 

HaM npeAcxoHAO BbiacHHXb cBHSb naineH cncxeMH c HHxepHauHOHaAbHoii. 
JXjih 3xoro Mbi BOcnoAbsoBaAHCb xaxaAoroM noxasaxeAefi UBexa OAnanoAioc- 
Hbix 3B'e3A C H p c a; Pocca n JI*OHHep [114]. 

ZIah (|)1)xorpa(j)HpoBaHHfl Ohah Bbidpana nAoiuaAb c HeuxpoM '/. = 2'‘0"',. 
5=4-85'*, Ha 3xoft nAOinaAxe Ohao BbiOpano Bcero 45 3Be3A ox 8 ao '1P5> 
3Be3AHOH BeAHMHHbi. BcH npoHCAypa onpeAeACHHA noxasaxeAeii uBexa sbcsa 
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44 rjiaea BTopaa 

npoH3BOAwjiacb TaKHM >Ke nyxeM, KaK h npH onpeAe.iieHHH noKaaaxejieH use- 
Ta TyMaHHocTefi. 

Peman 45 ycjiOBHwx ypaBHeHHH no cnoco6y HanMeHbiuHx KBaApaxoB, mh 
noJiynnjiH (})opMyjibi (2.3), npn hbm h3 hhx (a) cooTBexcTByeT onpea.ejieHHK> 
noKa3axe,neH ueexa 6e3 xpygnaxoro cjjoxoMexpa, a (6)— no nojiHpnoft nbcjie- 
AOBaxejibiiocxH n xpy6naxoMy (j)oxoMexpy, cobmccxho. 

nU™^ = 0.63nU-f0.24 . . (a)J 

nU,“»’' = 0.6vnm-0.22 . . . (6)/ 

Kbk BH.a,HO H3 3XHX paseHCXB ,Me>K/I,y HHMH no CyureCXBV Hex HHKaKOH 

paaHHirbi. 

Ha paBeHcxB (2.3) bhaho xaK>Ke, nxo namn noKaaaxejin peexa coBni- 
Aarox c iinxepHauHOHajibHbiMH, b nepBOM cjiynae, npn nij;=0.65 h bo bxo- 
poM, npn nLI,=0.58. HpaBAa, b ijropiwyjiax (2.3) He ynHxbiBaexcH saBHCHMOcxb 

ox BeJIHHHHbt, HO 33X0 B AHJIbHefilHeM MbI yCXaHaBJIHBaeM 3Xy aaBHCHMOCXb. 


§ 13. UsexoBoe ypaBHCHHe 

BbiBo.aa UBexoBoro ypaBHeHun mm BocnojibsoBajiHCb nojinpHofl no- 
cjieflOBaxe.fibHocxbio. Mbi nocxpoHjiH xapaKxepHcxHnecKHe KpHBbie mn gejibix 
3Be3.n; h hs 3xhx kphbhx nojiynujin aBes^Hbie Be.i]HHHHM ajih KpacHbix 3 Be 3 ;( 
CocxaBjiflH pasHocTH Ka>i<.aoH SBesflbi Me>Kfly nojiyqeHHoft h cxaHAapxHoii 
BeJiHHHHaMH, MM nojiyqnjiH necKOjibKO ycjiOBHMx ypaBHeHHH BH^ax lIIl^Am 
PemaH nojiyiieHHbie ycjiOBUbie ypaBHeHHH cnoco6oM HaHMeHbmnx KBa^paxoB’ 
MW npHm.nH k HHjKecJieiiyiomHM ypaBHenHHM (2.4) h (2.5) ajih (boxorpacbH- 
necKHx H fpoxoBH.ayajibHMx Jiynefi, cooxBexcxseHHo: 

m0r=m'(j,r — 0.370 nU,*"" (2 4\ 

± 0.024 ■ 

ra4,B = m'0B + 0.019nU‘'”’^ 0 51 

+ 0.033 ■ ^ 

me m*,. H md,B o6o3Haqaiox HHxepnanHOHajibHMe BeHHHHHM, am',h,. h m'd, 
HaUIH BeJlHqHHH. ^ ' 4® 

C uejibK) nojiyqeHHH dojiee HaaewHMX 3HaqeHHft K03d)(i)HUHeHX0B HaMH 

Obijio HcnojibaoBaHO 8 neraxHBOB nojinpHoft nocjieAOBaxejibHocxH, chhxhx b 
paaHbie iroHH khk b (}Joxorpa(l)HqecKHx, xax h b (j)oxoBH3yajibHHx jiynax Ho- 
JiyHHB paaHbie SHanenHa K03(})cJ^HHHeHX0B, mm b3hjih cpeanee apncbMexHae- 
CKOe H AJIH 3X0H BeJiHHHHH Obijia BbiBeABHa cpeAHHH KBaApaxHqecKaa omaS- 
Ka, Koxopaa h npHnacana k KoacfjcjjHuneHxaM ypaBHeHHH (2 4) h (2 5) 

...» cjJopMyjiaMH (2.4) h (2.5), mo>kho nojiyqHXb 

aaBHCHMOCXb HameH iHKajiM HU ox HHxepHauaoHajibHOH. BbiHHxaH paBencxBO 
(.z.o; H3 paBeHcxBa (2.4) nojiyqHM; 

nu,HHT^nij,— o.39nLi:'’»’^ 

nLj,"‘'T=o.72nu . 

PanencxBo (2.6), cjiyjKamee ajih nepeBOAa HauiHX nU, b HHxepHaHHO- 
HajibHwe AOBOjibHo xopoiuo corjiacyexcH c (})opMyjiaMH (2.3), BbiBeALHWMM 

ApyrHM cnocofioM. CoBnaAenne 6hjio 6bi snojine xopomee, ecjiH 6m (})opMy<na 
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Onpeflejienne noKasaTejiett pseTa 509 BHeraJiaKTHnecKHx lyMaHHocTeft... 45 

f2.6) HMeJia nocT03HHbiH qjien. IlpHHHMaH bo BHHMaHHe, MTO (j)opMyjibi (2.4) 
H (2.5) BbiBOAHJiHCb no He6ojibmoMy nncjiy BBea/i,, ajih nepeBO^a IllJ, BHera- 
jiaKTHaecKHX TyMaHnocTeft b HHTepHauHOHajibHyio CHCTeMy cjieayeT OT.ita~ 
BaTb npeiinoHTeHHe (jjopMyjiaivi (2.3). 

KaK BHAHO H3 ypaBHeHHH (2.4) H (2.5), K03(})(|)HUHeHT AJIH tf)OTOFpa(i)H- 
necKHx .fiyneft HMeer aobojibho HaAe>KHoe ananenHe h ero BepoaxHan ouindKa 
Majia cpaBHHxeJifaHo c ero BennnmiOH. B cjiynae (JjoxoBHsyajibHbix jiyneft Be- 
poHTHaa ouindKa K03(|)4>HUHeHTa Majia h npeBocxoAHX sHaMenHe caMoro k 034 i- 
«})Hii;HeHTa. OxciOAa mh aaKJiHanaeM, nxo (|)OTOBH3yajibHbie Bejinnunbi, b npo- 
THBonojio>KHOcTb 4)OTorpat{)HnecKHM, He HMeiOT nonpaBKH aa UBex. 

OpHHHMaH BO BHHMaHHe BbllUeCKaSaHHOe, MO>KHO nOHHXb, qxo JlHUIb (]^0- 
Torpa(})HqecKHe BejiH'inHbi xpe6y}ox ;](,oBO.nbHO aaMexHHx nonpasoK, corjiacHO 
ypaBHeHHK) (2.6). OxcfOAa Moatno aaKjiioHHXb, qxo Hamii FIU mohoxohho 
B oapacxaiox c hcxhuhum yBejmqenHeM UBexa xyMaHHocxeft. 

OopMyAa yKaabiBaex na xo, qxo naruH noKasaxejiH uBexa xeM 6ojiee npe- 
yBeJiHqenbi, qeM 6o.TibiHe hx HcxniiHbie sHaqeHHH. Thkhm oSpaaoM, mo>kho 6bi- 
Mo 6bi HcnpaBJiHXb nU, no 3 xoh (JiopMyjie h npHBOAHXb k HHxepHauHOHaAbHoii 
CHCxeMe, HO, khk yKasano Bbime, mbt cosepmaeM npHBeAenHe k HHxepHauHO- 
HaJibHOH cHcxeMe no cjjopMyjiaM (2.3). 

UBexoBoe ypaBHenne mm npnHHMajiH bo BHHMaHHe h, npH nocxpc^HHH 
xapaKxepHCXHqecKHX kphbmx, mm HanocHAH na rpa(|)HK SBesAbi no.iifipHOH no- 
cAeAOBaxeAbHocxH nowie HcnpaBAenna hx aa uBex. EcxecxBeHHo, nxo xobkh 
MSM epeHHHX anaqeHHH nMeiiH HeKOxopbifi pa36poc, ho mh npoBOAHAH no hhm 
cpeAHioio KpuByio. 


§ 14. OiuhSkb onpeAeAeHHJi noKaaaxejieH UBexa 


C ue,nbio onpeAP.'ieHHJi xchhocxh noAyqaeMbix noKasaxejieH usexa, mh 
B biqHCJiH.riH cpeAHiOio KBaApaxnqecKyio ouiHSKy oahofo onpeAejrenHH noKasa- 
xeAH UBexa A-aa xyMaHHocxH, nojibsyacb (|)opMyAOH Oexepca: 




/n(nC2) 


H3 Koxopoft AJifi cpeAHCH KBaupaxHuecKOH oluh 6 kh BbixeKaex itJopMyAa: 

y lA! 


qxo B CBOK3 oqepeAb, nocjie pasAeJieHHH na f/2, uaex BbipauceHne AJin cpeu-- 
Heft KBaApaxHqecKOH ouihOkh oahofo HaSmoABHHa. 

Hnave, b xa6.iiHue IX, npHBOAnxcH Asa onpeAeAeHHH noKasaxeueH uBexa 
no cHHMKaM B pasHbie Hoqn, na paauHqHbix nAacxHHKax, a xaK>Ke h pasHocxH 
3XHX BHaqeHHH noKasaxeueft UBexa. Hcho, qxo 3 xh pasHocxH b nouasaxeAux 
UBexa Bbipaxotox HcxHiniyio omH6Ky onpeAeAeriHH noKasaxeAH uBexa xyMan- 
HocxH, qeM H onpaBAfaiBaexcH npHMeneHHe (t)opMyAbi n e x e p c a. 

CorAacHO 3 xoh xadAHue, cpeAUHH KBaApaxHqecKau oiuHdKa oahoxo on- 
peAeAeHHH noxasaxeAH ueexa noAyqaexca paBHOH, ±0."‘10. OuHaKO, uyjKHO 
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aaMexHTb, qxo sxa Be;iHqHHa pasjinqHa p,jia paajiHHHbix xnnoB xyMaHHOcxefi. 
ilpH 3X0M MOB<Ho cKasaxb, Hxo noKa3axe.nH UBexa xyMaHHOcxeft xnna E onp^- 
TieJiaroxcH Jiyqme, qeM xHna Sa, xHna Sa jiyqme, qeM ajih THna Sb h x. 
HaKOHeu, HyjKHo oxMexHXb, qxo b axy oiuH6Ky bxoahx see ocxaJibHbie ouihSkm, 
B qacxHocxH h oiiih 6 kh HSMepeHHH Ha MHKpo^oxoMexpe, omH6Ka onpeAeJieHHH 
no AByM cnoco6aM (no nojiapHoft nocjieAOBaxejibHOcxn n xpybqaxHM (^oxomcx- 
■poM) H X. A. 


TaSanna IX obtbrxmn 


NGG 

nui 

nuii 

A 


NGG, 

nrii 

IIUii 

A 


20 $ 

0.85 

0-73 

4-0.06 


2633 

0.56 

0.65 


0.09 

224 

r.io 

1.03 

4-0.07 


2646 

0.63 

0.57 

4-0. 1 1 

1400 

0.79 

0-95 


— 0.16 

5485 

0.83 

094 


— 0. 1 1 

1407 

1.20 

1 .06 

4-0.14 


5678 

0.78 

I.Oi 


— 0.2^ 

1415 

0.86 

0.81 

4-0.05 


5687 

0.83 

1.02 


— 0 19 

1426 

0.86 

0.94 


—0.08 

5866 

1.27 

1.23 

4-0.04 


1439 

1. 00 

0.89 

-t-o.ii 


5879 

0.85 

0.90 

—0.0s 

1440 

1.02 

0.88 

4-0.14 


5905 

0-75 

0.62 

4-0.12 

J 4 S 2 

0.8s 

079 

-)-o.o6 


5907 

0.92 

0.77 

+0.15 


2551 

0-54 

0.69 


-0.15 

5908 

0.61 

0-59 

4-0.02 



4-1.08 — 1.06 


AnajiornqHO xadjiHue IX cocxaBJiena n xaSjiHua X, b KoxopoH npHBO.aHxca 
BbiqHCJieHHbie epeanne KBajotpaxHqecKne omH 6 KH o.iiHoro HSMepeHHH na MHKpo- 
(} 30 X 0 Mexpe. 

HecMoxpa Ha xo, qxo sxa omHCxa, KaK CKaaaHo, y>Ke bxouht b npe- 
Jlbiaymyio, Mbi Bce-xaKH peuiHjiH onpe^ejinxb ee oxAejibHO. 


TaSaapa X Qbi^iotyn 


Ns 

NGG 

nui 

1 nuii 

m 

■ 

Ns 

NGG 

nui 

nuii 

A 


474 

0.87 

0.84 

4-0.02 


1087 

0.73 

0.66 

4-0.09 


488 

I.OI 

I. os 


— 0.04 

1407 

1. 12 

1. 14 


— 0,02 

520 

0.62 

0.65 


-0.03 

U'S 

086 

0 84 

-1-0.02 


521 

0.73 

0.69 

4-0.04 


7743 

0.80 

0.82 


— 0.02 

533 

0.91 

0.96 


1 

0 

b 

7782 

0.68 

0.68 


— 0.00 


4-0.18 — 0.16 


Zlaa 3X0H nejiH mh bshjih chhmok, oxhochiahhch k cosBesAHio XIobh, c 
10-XbK) XyMaHHOCXHMH H H3MepHJIH 3XH XyMaHHOCXH Ha MHKpO(})OXOMexpe jio 
ABa .pasa. CooxBexcxBCHHO mh onpcAejinjiH noKasaxejiH pBexa, snaqeHHH ko- 
Topbix AaHbl BO BXOpOM H XpeXbBM CX0Jl6naX Xa6jIHU,bI X. npH BXOpHHHOM H3- 
MepeHHH Mbi H3MeHHJiH HaKaji 3JieKxpoAaMnoqKH HacxojibKO, nacKOjibKo 3xo 
MOJKex cjiyqHXbCH npH o6biqHbix HSMepeHHHX. 

KaK noKaaajiH BbiqncjieHHH, cpeAHHH KBaApaxnqecKan ouinfiKa oahofo 
nsMepeHHH paBHa ±0.'"03. 
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OnpeflejieiiHe noKasaTCJieft uaeTa 509 Bii eraJiaKTHqecKHx TyMaHHOCTeB... 47 

K3K yKasbiBajTocb Bbiiuo, Mbi onpeflCJiHJiH noKasaTCJiH ixBCTa TaKJKe h c 
noMombK) TpyS^axoro (J)OTOMeTpa, b cbh3h c ueM mh bhuhcjihjih cpeAHKXo 
KBaflpaTHBecKyio pasHocxb oflHoro onpeaejieHHH noKasaxejisi uBexa xyMaH- 
HocxH no nojiapnoH nocjie/coBaxejibHocxH n c Tpy6naTHM (})oxoMeTpoM. 

3XOH uejiH MH B3HJIH 25 xyMaHHOcxeft pasHbix xHnoB H BbimeyKasaHHHM yH<e 
cnoeo6oM naniJin oiuH6Ky oahofo onpe/iejieHHH noKasaxejin nnexa. B bxom 
cjiyqae nocJieAHHH OKa3a;iacb paBHoii a:0.'"05. 

§ 15. Vhct axMoc^JepHoro noraomcHHa 

B acxpo4)OXOMexpHH, KaK nasecxHO, Heo6xofl,HMO yiwexb ocBoOoxc^aTb on- 
pefleJineMbie aBesOTbie BejinqHHbi ox noxjiomeHHH b aTMoc4)epe SeMJin. HeM 
Oojibuie xpeOoBaHHH k i'omhocxh onpeAejicuna aBesAHofl BeJiHHHHH hjih noxa- 
aaxejifl neexa, xcm xonnee xpeSyexca ynHXbiBaxb norjiomeHHe. 

Kax yxasHBaiiocb Bbime, npn onpeaeaennH noxaaaxejieft uBexa, b xa- 
necxBe cxaH>[;apxHOH nJioiuaAXH mu noabaosajiHCb noaspnofl nocJieAOBaxejib- 
HocxbK), noaxoMy mh He npHBo;iHjiH peayjibxaxu x seHHxy h x nycxoxe, a 
nojiyqajiH AH(})43epeHHHajibHoe norjioipeHHe Me>xAy HccjieAyeMUMH oe-bexxa- 
MH H nojiapnoH nocjieAOBaxejibHOcxbX), xax xax npa oxHocHxejibHoft (})oxo- 
MexpHH jierne ycxaHaBJiHsaxh paanocxH 6j[ecxa. 

Kax H3BecxHO, noxaaaxejib npoapaMHocxH aeMHoft axMOC({)epH BHpa>Ka- 
excH na /i;aHHOM z h b aeHHxe xax [131]: 

H II 

. — rx(h)sin z'(h)dh „ . — [oc(h)dli 

Px(z) = e / ' ' ' , Px(Zo) = e ^ ^ 

Oxciojia, j;iH nor^xotner-ma sne axMOCcjDepH nojiy'iaei»: 

Amx(z) = — 2.5lgpx M(z). (2.7) 

T^e M (z) Bbipantaex Maccy Boa/iyxa. B paBeHCXBe (2.7) Macca Bosjiyxa 
B HanpaB.neHHH na aennx npuHHxa aa eAHHHuy M(o) = i. Ha aasHOM sennr- 
HOM paccxoHHHH B oOiueM c.?iyqae M(z) BbipajxaexcH (j)opMyjioS (2.8): 

n dh 


Secz 


. , 2Rh-h% , 

■ (R+h) "" 


/ x(h)dh 


(6e3 yqexa pe(|)paKnHH) . 

Ho, xax noxa3a.nH Hccjie;j,OBaHHH pn^a aBxopoB, ecjiw orpaHHXHXbCH acx- 
po(|30xoMexpHqecKHMH naOjiioAeHHHMH B npeflejiax z<70'’, to B03;T,ymHyio 
Maccy M(z) moxcho saMeHHXb c})opMyjioH: 

M(z) = Secz, (2.9) 

t: e. iia He c.aHHJKOM Gojibuinx seHHXHbix paccxoHHHHx BOSAymnafl Macca 
cqHxaexcH nponopuHonajibHOH cexancy seHHXHoro paccxoHHHH. 
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48 r Ji a B a B T op aH 

B TaKOM cjiy>iae (|)opMyjia (2.7) nepenmiieTca b bhac: 

Am;t(z) = — 2.51gpxSecz, (2.1d)- 

a (})opMyjia npHBeAeHHfl k aeHHxy b BH;;e: 

iTx (z)— mx(zo) = Amx (z„) = — 2.5 Igpx (Secz — 1). (2.11) 

KaK Mbi yKaaajiH Bbime, ajir onpe^ejieHHH FILI, BHerajiaKTHMeckHx xyMaH- 
HocTeft, CHHMKH npoH3Bo.ziHJiHCb nocjieflOBaTejibHo B CHHHX H KBJiTMx jiykax 
.JlJiH HccjieflyeMOH h nojinpHoft o6jiacTeH, cooTBexcTBenHO. Ecjih b .^aHHOH 
cjiyqae aeHHTHbie paccTOBHHB /ijih HccjieAyeMOH njioma;iKH o6o3HaqHM b ch- 
HHX H >KeJiTbix Jiyqax qepes Zi, h Z 2, a aJih nojiHpHOH nocJieAOBaTejibHocTH 
doJibuiHMH 6yKBaMH Zi, HZ2, cooTBeTCTBeHHO, TO paBeHCTBO (2.11) ;^JIa Ha- 
mero cjiyaaa nepenHuierca cJieayiomHM oSpasoM: 

in,i— mo„ = — 2.51gp(i,r(Secz,— 1), 

m.j— ino,2 = — 2.51gp$B(Secz2— 1 ), 

a iiJiH nojiioca':' 

m,i— m(|,i = — 2.51gp^r(SecZi — 1), 
m,2 — mo,2= — 2.5Igp^BlSecZ2 — 1). 

Ecjih BosbMeM paanocTb MCJKjiy (pOTorpa^iHHecKHMH h (J)OTOBH3yajibHH- 
MH BeJIHHHHaMH, KaK AJfH HCCJICAVeMOH nJTOIHaAKH, TaK H ;iJIH nojiioca, TO 6y- 
iieiH HMOTb: 

m,2 = 2.5{ lg.H*i — Ig p4,rSeczi + lgp,t>B Seczj 

V p^r 

nin~ — Ig pct,r SecZi + IgpcfrB SecZ, 

V P(|ir 

Bo BTOpOM paBCHCTBe B ypaBHeHHH (2.12) MO>KHO CHHTaTb; 

SecZi^SecZg 

Sto tcm 6ojiee flonycTHMO, ecjiH noJiioc SKcnoHHpyeTca c He6oJibuioS 
npO.IlOJI>KHTejIbHOCTbK). 

Ecjih B03bMeM pasHocTH nepBoro h BToporo paBencTB h 3 4>opMy.nM 

(2.12), nojiyHHM: 

nu,„a6,— nU,cT. = AnU, = 2.5r Ig .^*1 SecZj — lgpo„SecZi H- lgp(t,BSecz 2 ^ (2.13) 

V P(}lB / 

npHHHMaa BO BHHMaHHe sipipeKTHBHbie jiJiHHbi BOJiH, nojiyHeHHbie HaiHH 
Bbliue, H COOTBCTCTByiOmHe HM KOaCpCpHUHeHTM npOSpaHHOCTH SeMHOH aTMOC- 
(Jiepbi P(t,r= 0.776 H P(|,b = 0.876), oKOHnaTCJibHO dy^CM HMeTb: 

Anu = 0.275 Sec Zt— C. 144 Secz, — 0.197 (2.14) 

HJIH 

AnU. = 0.275M(z) — 0.144 IVKz,) — 0.197. 

HaKOHeu, naxoflu h 3 TafijiHUbi BeMnopaAa [145] M(zi) h M(za)' 
no BblHHCJieHHblM SOKHTHblM paCCTOHHHBM, nOJiyHHM HCKOMyK) nOHpaBKy HO-! 
KasaTeJiH uBexa. FIonpaBKa IIU, BbiHHxaexcfi h 3 nojiyiacMbix SHaneHHH noxia- 
saxeJiH UBexa HccJieAyeMbix xyMaHHocxen, npn mbm npHHHMaexcH bo BHHSia— 
HHe ee 3HaK. 
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OnpeflejieHHe noKaaaxejieH ijaeia 509 BHeraJiaKTH'iecKHx TyMaHHOcieft... 4$ 

Ecjih npoH 3 BecTH oAHOBpeMeHHbie chhmkh b chhhx h BicJiTbix Jiyqax, 
Towa corJiacHO (J)opMyjie (2.11) ajih HIJ, mo^cm HanncaTb: 

iin^-rm^o = ( 2.5 igPc^B- 2.5 igP<i,r)(Secz - - 1 ) ( 2 . 1 5> 

Rjia cjiyqaH OTyx onpeaejieHHfl HU oflHofi h Tofi see 3 Be 3 fl,bi na pasHhix 
3 eHHTHbix paccTOHHHHx, o 6 o 3 HaHaH BejiHHHHy B CKoOKax uepes cc, corjiacHO 
(2.15) noJiyHHM ypaBHeHHe (2.16) ajih onpe;[rejieHHH a- 

Al 1 1 1,= 1111.! — 1 11 lii = a(SecZ]^ — Secza)- (2.16) 

nUi H niHii osHa^aioT nepBoe H BTopoe onpcAeJiCHHe oahoh H Toft Hce 
sBesABi Ha pasHUx seHHTHbix paccTOHHHHX. OnpeABJieHHe BejiHqHHbi a paB- 
HOCHJIbHO OnpeAeJieHHK) K03C})(j)HIJ,HeHT0B npOapaMHOCTH AJIH HaiUHX 3(|)(|)eKTHB- 
HblX AJIHH BOJIH B CHHHX H JKCJITblX JiyHaX, T. 6. HCKJHOHaeTCH HCOdxOAHHOCTb 
SHaHHH Pitu- H P(|,„ B OTAe,iibHOCTH. SnaMCHHe a. HasbiBaeTCfl (|)aKTopoM norjio- 
meHHH HJIH (})aKTOpOM OC.TiaOjieHHH CBexa. 

OaKTop norjiomcHHH mo>kho onpeAeJiHTb xaKJKe necKOJibKo hhhm nyteM. 
Ecjih paBCHCTBO (2.15) HannmeM ajih cjiynaa bhc aTMOCtfiepbi, to OyAeiK 
HMexb: 

Alll l = a(t)M(z) = ai^t)Secz, 
rjie 

ATm=iuE,i-nii:o- 

ToxAa MoaceM HanHcaxb: 


a(t) = 


nLE,t-nn , 

M(z) 


( 2 . 17 ) 


Saecb rm;,( - - HadjiioAeHHbiH noKaaaxejib uBexa, niJ,© — SHaneHHe no- 
KaaaxejiH uBcxa bhc axMoc(j)epbi, Koxopoe b ahhhom cjiynae nojiaraexcH h 3 - 
BecTHbiM, a BooSme mojkho ero onpeAeJiHXb h 3 mhoxhx HadjiiOAeHHiS cnocodon* 
HaHMeHbiuHX KBaApaxoB. z'ti no-npeH<HeMy 4 )aKxop ABexoBoro norjiomeHHST. 
Kax H 3 BecxHO, cjiaKXOp norjiouieHHn AJia Bcero neda MeHnexca b aaBHCHMOCXH 
ox ceaoHa b xeveHHe roAa, ox hohh k ho^ih, h b xeneHne caMofi hohh, a xaK>Ke 
B aaBHCHMOcxH ox aeHHXHoro paccxoHHHH X. e. ox M(z) (acji^exx Oo p d c a). 

3(|)(|)eKx O 0 p d c a BbisbiBaexca ox xoro, hxo K 034)4>HUHeHT npospaHHO- 
CTH p HJIH (JiaKxop ocjiad,xeHH5i a(t) saBHCKx ox A-’iHHbi BOJiHbi X B cjiyqaft 
HeMOHOxpoMaxHHecKoro HajiyncHHa, h npH HadjiioAeHHH CBexHJi Ha pasHbix 
aeHHXHbix paccxoflHHHx P ' . n P;i„, MeHHKJxca no pasHOMy. yKaaaHHoe HBjie- 
HHe HasbiBaiox xaKxce 34)4)eKXOM cejieKXHBHOcxH. 

BBHAy cymecxBOBaHHH s^JcfieKxa O o p d c a BBesAaM pasHbix cnexx- 
pajibHbix xjiaccoB cooxBexcxByiOT pasHbie BejiHHHHbi xoa^xJiHHHeHxoB npoa- 
paHHOeXH HJIH 4)aKXOpa HOrjIOmeHHH. 

BBHAy xoro, hxo 3(|)(|)exx O o p d c a HesnaqHxejieH, Hex neodxoAHMO- 
CTH B 4>OTorpa4)HHecxoH acxpo(|)oxoMexpHH yHHXbiBaxb ero, xorAa xax yaet 
cesoHHoro xoAa a-vi hjih p HeodxoAHM. ^xodw ycxanoBHXb cesoHHbifi xoa. 
4>axxopa HorjiomeHHH, HeodxoAHMo onpeAeJiaxb nocjieAHHfi b xantAyio Hadjiro- 
AaxejibHyio HOHb. 

OorjiomeHHe b acMHOH axMoc(})epe no BbimenpHBeAeHHbiM ^opnyjiaH on- 
peAeJiHjiocb AJiH cpeAHero MOMenxa bxchoshhhh, hto nymno CHHxaxb jihuib 
H exoxopfaiM npHdjiHxreHHeM. FIocjieAHee xeM rpydee, qeM AJiHxejibnee 3xcno- 
HHpyexcH HccJieAyeMaa njioipaAxa. 3xo npoHCxoAHx ox xoro, hxo BOSAyuiHbie 
Maccbi HecHMMexpHHHbi oxHocHxejibHO CpeAHero iwoMeHxa bhchoshahh. no3TO- 

4. Bio.iot. A6acT. acTpocf). ooc., J^Ts 13 
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50 rjiasaBTopaH 

jay Mbi HaxoflHM cpeAHHH MomeHT 3Kcno3HiiHH HecKOJibKo HHbiM nyTeM — -ana 
jioraqHO onpeaeJieHHK) 3$(|)eKTHBH0H ajikhm bojikh HSJiy^eHHH h oOosHaqaeM 
yKasaHHbiH cpeAHHfl MOMeHT qepes T, KOTopbift, corjiacHo onpeaejieHHio, pa- 
bch: 


^[M(z)-1]T 


^LM(x)-l 


( 2 . 18 ) 


rio nojiyqeHHbiM T HaxonHM cooTBeTCTByiomee seHHTHoe paccTOHHHe if, 
CJieflOBaTejibHO, cooxBeTCTByiOLuyio Maccy BosAyxa M(z), nocjie qero no (|)op- 
Hyjie (2.10) nojiyqaeM nonpaBXH sa norjiomenHe Jira, cqHTaa nocjiej- 
nee cpeAHen nonpaBKoft. 

iioBOJibHO xopomee npH6jiH>KeHHe mh nojiyqniw, ecjin cJfopMyjiy (2.18) 
aaMeHHM (JfoprayjiOH (2.19), b cjiyqae Koxopoft nonpaBKH sa norjiomeHne ne- 
o6xo.Hhmo snaxb Jinuib ajih naqajibHoro h KOHeqnoro MOMenxoB 9Kcno3Hii,HH. 
Bepn H3 HHx cpe^Hee, nojiyqaewi: 

AmHai|,3KC.“f~4lTl[<01I.9UC. /o ir. \ 

Am=' ( 2 . 19 ) 

XfjiH npHMepa BogsMeM (J)oxorpa(|)HpyeMyio nJiomaflKy c Koop^innaxaiviH 
(t = 21*0“ H 0 =4-45®, c nponojiscHxejibHocxbK) SKcnosHunH 1 qac 5 Hnnyx, 
ox qacoBOro yraa 5*09“ ;io 6*14“. Ecjih BOSbMeH npocxo cpeunna laoHenx 
9Kcno3HUHH, oonpaBK}' 3a norjiomeHHe noJiyqnM paBHoft A m = 0"*288. 

no.Jib3yHCb >Ke (Jiopiayjioft (2.19), Oy^eiw HMexb Am = 0?272. 

Kax BHUHO, pa3HHn,a cocxaBjinex 0.016 BBesunofi BejinqnHbi. npn xoq- 
Hbix HSMepeHHHX, X. 6. xoqHee .I- 0.02, hboOxoummo yqnxbiBaxb 3xo oOcxon- 
xejibCXBO. OunaKO, nyx^HO oxMexnxb, qxo npn xaxnx Oojibmnx qacoBUx yrJiax 
pe.aKO npnxoflHxcH (J)oxorpac}iHpoBaxb, n nosxoMy pewo npHxo.ilHJiocb nojib- 
soBaxbCH H (JiopMyjioa (2.19). 

§ 16. Kaxajior noKasaxejieii uBcxa BHcrajiaKXHqecKHx xymaHHOCTeH 

OnncaHHbiM MexonoM Ohjih onpeAejieHbi noxasaxenH naexa 509 BHera- 
jiaKxnqecKHX xyManHocxeS n hx snaqenHH npHBOflnxcH b xaOjiHpe XI, hbjihio- 
fueftcH KaxaJioroM 3 Xhx BejinqnH. 

B nepBOM cxojiOne aanbi nopHUKOBbie noMepa xyManHocxen, bo BxopoM 
— HX HOMepa no NGC, b xpexbeH — 4’oxorpa(|)HqecKHe BejinqHHbi xyMannocxen 
no KaxaJiory lUenjiH h 3 hmc [ 116 ],b qexBepxoM — (|)0X0BH3yajibHfaie 
BeJiHqHHbi, nojiyqeHHbie na ochobb nauiHX snaqeHHg noKaaaxejieft pBexa. Ta- 
mm oOpaaoM, 3XH {J)oxoBH3yajibHfaie BeJinqHHbi .ziaioxcH b xoh jkb CHCxeiae, 
qxo H 450Torpa(|)HqecKHe BejiHqnHbi lUenjiH h 3 hmc. B naxoisi n me- 
cxoM cxojiOnax npeAcxaBjiBHbi noxasaxeiiH pBexa h xnn xyMaHHocxeft, coox- 
BeXCXBBHHO. B CBAbMOM CXOJlOue .^aiOXCH XapaKXepHCXHKH CXraXHH, BbiqHC- 
JieHHbie corjiacHO AannbiH IIIenjiH h 3 hmc [ 116 ] no (JfopMyjie: 

a — b 

C=10-' 

a 

TAB a H b fiojibuiaa n wajiaa och BnerajiaKXHqecKoS xyraaHHOCTH. f ,1 
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Onpeflej(eHHe iiOKasa'rejieit JUBe'ra 509 


BueraJiaKTHHecKHx ryMaHHOCTeft... 51 


rfs NGC ra((,r 


TaSjiHjUaXI (3b(bo(™o 


10 245 

1 1 268 

12 274 

13 275 

14 278 
337 

16 470 

^7 474 

18 488 

19 520 i 

20 521 

21 533 

■22 584 

23 596 

24 61S 

25 628 

26 636 

27 672 

28 681 

29 701 

30 7 T 8 

31 741 

32 750 

33 779 

34 890 

35 936 

36 941 

37 949 

38 955 

39 958 

40 991 

41 1022 

42 1023 

43 103s 

44 1048 

45 1052 

46 loss 

47 1058 

48 1 068 

49 1084 

50 1087 

51 1090 

52 1172 

53 H79 

54 ^ 1199 

55 ' 1288 



56 1332 
40 57 1339 

S-o 58 1344 

2.0 59 1351 

3.0 60 1353 

6.2 61 1359 

4.5 62 1376 

7-5 63 1400 

— 64 1407 

2.0 65 1415 

— 66 1417 

— I 67 1421 

— I 68 1426 
0.0 I 69 1439 

2.5 ^ 70 1440 

3.7 71 1452 

0.0 72 1453 

0.0 I 73 1461 
7-7 ” 74 1600 

— I 75 1625 

— I 76 1637 

4.0 I 77 1638 

1.7 I 78 1659 

7.0 j 79 1667 
0.0 8 b 1726 
0.0 [ 81 2146 

4.3 I 82 2196 
0.08 83 2207 

7.0 I 84 2223 

2.0 85 2268 
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PjiaBa BTopaH 

§ 17. CpaBHCHHe HauiHx noKasarejicft pBeta c noKasarejiiiMH asera, 
onpeAejieHHbiMH ApyrHMH aBTOpaMH 

B TafijiHpax XII h XIII ^laioTCH cpaBHenna naiiiHx snaqeHHfi noKasaraneft 
UBera co^aHaqeHHHMH, nojiyieHHWMH HI a t t m h e fi a e p o M [108 ] h y h it 
nAoki [140], cooTBexcTBeHHo. B srax xaCjiHuax iiaiOTCH HOMepa no flGG 
aaiUH sHaqeHHH noKasarejia uBera, aHawenna, nojiynenKbie oahhi* ii3 tiaa- 

BaHHUX B^ieCb aBTOpOB H, HaKOHeu, THn TyMaHHOCTH. 

Tafimqa XU (j^f^oero 


li mgacwob 
f)o3o 



! Thh 




nus 

nUs TyMaHHOCTH 
, DoUcjQ'QCmob 
j (^r>in 

SGC 

nUa 

nus 


Khk bhaho h 3 3THX TaSjiHu, corjiacHe Mew^y anaqeHHHMH noKaaaTejiefi 
PBcra AOBOjibHo xopomee, tcm 6oaee, qro noKasarejiH iiBeta ne npHBeaeHbi k 
•O flHOH CHCTCMe H nojiyqeHM pasHbiMH aBTopaMH na pasHbix HHCTpyuieHTax 
pasHHHH cnocoSaHH. Ha ochobb Ta6jiHUH XII cocTaBjiena KpHBaa aeprexca 
™ npHBeneHbi o;iHa k apyrofi, mh neKOTopbiM 

-o(^a30M orpaHHqHjiH cePa, npn cocxaBjieHHH KpHBoft, b HcnojibsoBaHHH cjia- 
4»bix H apKHx TywaHHOCTefi. 
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KpoMe Toro, Mbi cpaBHHjiH HauiH AaHHHe c TaKOBbiMH CTe66HHca 
a yHT(})opAa [124], OnpeAejifeHHH noKaaaxeJiefi usera sthx aBTopofe 


Ta6JiHAa XIII obftocjo 


K; 

NGC 

OUb 

nuw 

Thu 

lyMaHHOCTH 

Eobcja'acjnb 

(^nin 

NGC 

IIUb 

riHw 

Thb 

TymaHHocTH 

Bobcja'acjob 

( 5 o 3 o 

4254 

0.62 

0.77 

Sc 

4473 

0.87 

0.91 

E 

4267 

0.97 

0.86 

SBo 

4478 

0.82 

0 . 9 S 

E 

4371 

0.87 

0.80 

SBa 

4486 

1.20 

1. 00 

Eop 

4374 

1.24 

0-93 

Epi 

4501 

1.08 

0.9s 

Sc 

4377 

I.OI 

1.02 

E 

4548 

0.94 

0.81 

SBb 

4388 

0.61 

0.91 

S 

4552 

1.14 

0.92 

E 

4406 

1.08 

0.87 

Eg 

4564 

0.83 

1.08 

E 

4429 

1. 10 

0.81 

Sa 

4569 

0.85 

0.77 

Sc 

4435 

0.81 

0.92 

E 

4579 

1. 10 

0.78 

Sb 

4459 

1. 01 

0-95 

E. 

4649 

i.09 

0.98 

E2 


■o>KHo cqHTaxb HanOojiee to^hhmh, nocKOJibKy ohh npHMeHHJiH sjieKTpot})©- 
TOHeTp, H noaxoMy cpaBHenne c hhmh npeAcxaBJiaex oco6biH HHxepec. 



HeprejK 8 Baba'bo 


Ajih 3X0H aejiH HH npHEBJiH noKasaxejiH peexa CxedSHHca b 
Tjix 4 )opAa K HHxepHaiiHOHajibHofi CHcxejae no ashhoS hhh ace 4>opBiyae: 

^ nD.''""=2.62nm-o.55 
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58 FjiaBaBTopaa 

HaiuH nU ;rJiH Tex me BHerajiaKXHqecKHx TyMaHHOCTeft 6biJiH npHseae- 
HH K HHTepHaii,HOHaJibHOH CHCTeMe no (|)opMyjie (2.3) . 

CjiejiyeT OTMexHTb, qxo cjjopMyjta (2.3) ne Aaex saBHCHMocxn ox aaesA- 
HOH BejiHnHHbi, iiocKOJibKy B uaiueM cjiyqae SBesAbi ne o6Hapy>KHBaiox xaKOii 
saBHCHMocxH, HO AJI5I IlIJ, BHcrajiaKXHqecKHx xyMaHHocxefi ona cymecxByex. 
rioaxoMy, npH cocxaejieHHH xadjiHUbi XIV, HaniH noKasaxejiH pBexa xyMan- 
Hocxefi npHBOflHjiHCb K HHxepHauHOHajibHOH cHcxeMe no (j)opMyjie (2.3) jiHUib 
nocjie HcnpaBjieHHfl noKaaaxejieH HBexa xyMaHHOcxen aa hx BBesflHyio Be- 
JiHqHHy. 


Ta6jiHqa XIV 


JX 5 

NGG 

nuB 

nuc 

Tun 

TVMaHHOCTH 

Sobejg'gjTiol) 

N2 

NGG 

nuB 

nuc 

Thu 

XyMaHHOCTH 

bobcjg'gjmob 

(J)o 3 o 

224 

0.78 

0.81 

Sb 

4472 

0.81 

0.81 

El 

584 

0.63 

0-73 

E 

4473 

0.69 

0.63 

E 

936 

0.83 

0.86 

SBa 

4478 

0.66 

0.79 

E 

1400 

0.72 

0.50 

E 

4486 

0.90 

0.94 

Eop- 

1107 

0.87 

0.94 

B 

4490 

0.74 

0.52 

Sc 

1637 

0.70 

0.58 

Sc 

4536 

0.66 

O.IO 

Sc 

2681 

0.66 

0.52 

Sa 

4550 

0.73 

0.71 

Sa 

2859 

0.79 

0.78 

Sb 

4552 

0.86 

0.94 

E 

3166 

0.69 

0.68 

Sa 

4559 

0.62 

0.08 

Sc 

3'69 

0.72 

0.71 

Sa 

4569 

0.67 

0.42 

Sc 

3486 

0.4s 

o.l^ 

Sc 

4579 

0.83 

0.68 

Sb 

3504 

0.57 

0.58 

SBb 

4621 

0.79 

0.89 

E3 

3521 

0.77 

0.52 

Sc 

4647 

0.47 

0.63 

s . 

3626 

0.76 

0.58 

Sa 

4649 

0.83 

0.97 

E2 

4192 

0 - 7 S 

0.66 

Sb 

4660 

0-73 

0.83 

E 5 

4254 

0.53 

0.31 

Sc 

4666 

0.71 

0,29 

Sc 

4270 

0-73 

0.52 

So 

5757 

0.69 

0.81 

SBb 

4281 

0.76 

0.76 

Sa 

5846 

0.74 

0.47 

Eo 

4406 

0.82 

0.76 

E3 

7177 

0.64 

0’55 

Sb 

4414 

0.62 

0.42 

Sc 

7217 

0-73 

0.84 

Sb 

4435 

0.63 

0.76 

E 

7619 

070 

0.89 

E 3 


B xadjiHue XIV AaexcH cpaBHenne OLI, ajih 42 BHerajiaKXHqecKHx xy 
MaHHOcxefi, KOTopue OKasajiHCb o6mHMH b mobh pafioxe h b HccjienoBanHH 
CxeSdHHca h yHT4)op.a;a. Hhcjio oSiuhx xyMaHHocTeft Ha caHOH 
A&ne dojibiue, ho a-Jih ohhoh xpexH hs hhx CxedSHHC h yHT4)opfl 
He AaiOT nU, H noBTOMy ohh ne HorjiH dnxb BKJiroqeHbi b xafijinpy XIV. Co 
rjiacHe MeHc.ay snaqeHHHMH noKa3aTe,iiefi iinexa mohcho cqHxaxb ynoBJiexBo- 
pHTCJIfaHUM, HOCKOJIbKy BCHKH0 nepeXOfl ox OflHOft CHCXeHbl K .apyrOH OTHrO- 
meH HeHafieJKHUMH OUIHCKaMH^. 


, HacTOflmaH paooTa Obijia saKOHaena, KO^/^a noHBHJiocb HccJIe,^oBaHHe C t e (5- 
CHHca H yHT4)opAa «3Be3flHbie BeaHBHHw h noKasaiejiH useTa 176 BHera-. 
jiaKTHqecKHx TyMaHHocTeS> [130J. B HeM mu BamaH o6iiiHe c nanniMH BReraJiaRTH- 
qecKHe xyMaHHocTH, hmchho noHasaxejiH RBeia 47 TyMaHHocTeft. fljia hhx mm oSnapy- 
JKHBH Jiyquiee coBnafleHHe c naiUHMH anaqeHHHMH, hcm 3to Hweex mbcto b cjiyqae 
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§ 18 . CpaBHCHHe BblBCAeHHblX HaM« (})OTOrpa$HHeCKHX C BeflHHHHaMH 

lUeriJiH H 3 hmc 

B nameM Kaxajiore, khk yKaabieaJiocb Bbiiue, npHEe^enbi (|)OTorpa(})Hqe- 
CKHe BeJiH'iHHbi LII e n ji h h 3 ft m c, a TaK>Ke h (J)OTOBH3yajibHbie Bejmqn- 
Hbi, no.iiyqacMbie Bbi'iirraHHeM noKasaxejieft UBexa hs (|)OTorpa(|)HqecKHx BeJiH- 
BHH. Hamn xe (JjoxorpacjDiiqecKHe BejiHBHHbi rjisi 509 BHerajiaKraqecKHX xy- 
MaHHOCxeft, Koxopfaie b xaxajiore ne npHsoAHTca, mm cpaBHHJiH c BejiHqnHaMVi 
lUenjiH hShmc. Hameft pejibio 6bijio BbiacHHXb, — c KaKofi ToqHOCXbio 
onpe^eJiajiHCb BejiHqHHbijH He HHeexca jih CHCxeHaxHqecKoro xo^a, cBHsaH- 
Horo CO BBeSAHOft BeJIHqHHOTO XyMaHHOCXH. BejIHqHHbl 3XHX XyMaHHOCXeft 6bl- 
jiH HcnpaBJieHbi khk aa seHHXHoe paccxoHHHe, rax h aa UBex. 

HaiuH Be.)iHqHHbi HeJibsa CHHxaxb HHxerpajibHbiMH BBHfly xoro, qxo npn 
HSMepeHHHX He yqHxbiBaJiacb bch noBepxHOcxb BHerajiaxxHqecKHX xyMaHHO- 
cxeft; 3X0 saMeqaHne ocoOenno oxhochxch k qpKHM xyMaHHOcxaM XHna Sa, 
Sb H Sc. 

BcJieAcxBHe hx sjijiHHXHqHocxH H npoxHHceHHOcxH OHH He noMemaiox- 
CH B H 3 MepHxejibHoft AHa(})parMe MHKpo 4 )oxoMeTpa. OxcioAa anpHopn mo>k- 
HO cxaaaxb, qxo HaiiiH BejiHqHHbi, b ocobeHHocxH ajih 6 ojiee HpxHx xyMaHHO- 
cxeft, Ao.n>KHbi nojiyqaxbCfl Boodme cjiadee, hcm BeJiHHHHbi III e n ji h, koto- 
pbie cHHxaiOTCH HHxerpajibHbiMH. K xaKOMy saKJiioqeHHio npHiueJi Taxate 
A. B. M a p X 0 B [ 36 ] aHajiHanpya aBesAHbie BejiHqHHbi BHerajiaxxHqecxax 
xyMaHHOcxeft IIIenjiH, CxeddHHca h HaiUH. 

ZleftcxBHxejibHO, AJiH xyMaHHOcxeft 12’"- 1 — 13”‘.2 nauiH BejiHHHHbi npH- 
6 jiF>xaiOTcsi X Be.nHqHHaM IIIenjiH hShmc Me>xAy xeM xax ajib npxHX 
xyMaHHOcxeft paaJiHMHe Me>xAy hhmh BejiHxo. BsHay xoro, qxo b axoft pa 6 c- 
xe Mbi He AaeM HauiHX (|)oxorpa 4 )HqecxHX BejinqHH, Hex neodxoAHHOCXH npii- 
BOAHXb ypaBHeHHe, cBaabiBaxHuee naiHH BejiHMHHbi c BejiHHHHaMH III e n ji h 
H 3 ft M c. 


§19. PacnpeflejieHHe BHerajiaxxHMecxHx xyMaHHOcxeft no BejiHqnnaM h xnnaM 

B Ham xaxajior noxaaaxeJieft UBexa BHerajiaxxHqecxHX xyMaHHOcxeft mm 
BKJ iioqaeM 509 xyMaHHocxeft ao 13.2 asesAHOft BejinqHHbi h 3 HSMepeHHHx Ha- 
HH 550 xyMaHHocxeft. Bhjio 6bi jiyqme ysejiHqHXb 9xo qncJio, ho ajih axoro 
npHmjiocb 6bi dpaxb xyMannocxH b dojiee lOJXHoft qacxH He6a. KoneqHO, xpoMe 
xoro, Hac orpaHHqHsajiH h HHCxpyMenxajibHbie bo3mo*hocxh. 

PacnpeAejieiiHe BHeraJiaxxnqecxHX xyMaHHocxeft no BejinqHHaM h ho xh- 
naM AaexcH b xadAHue XV. Hs axoft xa6,XHHbi bhaho, qxo b namen xaxaAore 
npeodjiaAaiox xyiaaHHOcxH S, S:, a no aBesAHWM BejiHHHHaH nandojibrnee 
HHCJio xyMaHHocxeft npnxoAHXCH na HHxepBaji 12 — 13'"- 


AaHHbix Ta6jiiiH XIV. 3;iecb mm iie npHBOAHM axoro cpasHeHHH b noApobHOCTHX. yaa- 
saHHoii paSoTofl C t e 6 6 h ii c a h Y h t cp o p a a mh BOcnojibsoBaJiHCb ajih hc- 
npaBjieiiHH thbob xyMaHHOCTeft, nocKOJiLKy OHa coAepHCHT Tnnbi b cHcxeMe X a 6 6 a a 

HanSoJiee coBpeMenHOH CHCxeMe AeaeHHft BHeraAaKTHqecKHx TyMaHHocTeft no THnaM. 

HcnpaBjieiTHio no xiiny noABepraocb 55 xyMaHHocTeft Hamero KaTanora. 
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r ji a B a Biopaa 

^ Boo6me MOKHO cKasaxb, qxo Ham KaTajior, ksk h Kaxajior III e n ji h ii 
9 H h c He nojioH ox 5 = — 20 ®+ 90 ®, ;(jih Bcex BejiHVHH xvMaHHocxeft ■ 
coBcew He BKjnoqaex iowhoS qacxH neda HHH{eS=— 20 ®. 


Tan TVMaHHocTH 
6 oljJJJ )' g 5 nriob 
(^)o3o 


Ta6;iHqa XVob^oejo 
Sa, Sb, ! Sc, 

s, 

SBa SBb SBc , 


Bea THna „ 

(Dninb ™nbi 

.sci^oBgenb aaOeji 60301, 

6o®i!;o«)c?a«'o 


<io"‘4 
io>".s- io_6 


H .9 — 12.0 


CvMMa io6 I 50 


77 142 13 


§ 20. SaBHCHMOCTb noKasaxejiH HBexa ox SBesAHoji BejiHHHHbi 
BHeraaaKTHHecKoft xyMaHHOcxH 

;iJiH BHHHCJieHHH saBHCHMocxH HOKasaxejiH HBexa ox SBeSAHOft BeJIHHHHM 
BHera^aKXHHecKOH xymaHHOcxH mh nocxpoHJiH xadjinity XVI. 

Kan bhaho h 3 axofi xadjiHUbi, noKasaxeAH usexa xyMaHHocxefi aoboabho 
BeAHHHHU. OAHaKO, npH BHBOAe COOXHOmeHHH (2.3) 
bboahjih qjiena, npeAcxaBjiHmmero saBHCHMocxb ox SBesAHOfi 
BeAHtiHHbi, BBHAy 6X0 MajiocxH. npHHHHa 3X0X0 B xoM, Hxo B cjiyqae 3 Be 3 A HH 
HMeeM HesHaqHxejibHym aaBHCHMocxb ox 3 Be 3 AHOH BejiHHHHH Me™ xe* 
BHexaAaKXHHecKHx xyMaHHOcxeii xaKaa saBHCHMock odna™- 
BaexcH. OHa aaKAioqaexcH b CAeAyromeM. Bo-nepshix, 3Be3Abi HBAHioxca xo 

™ kaH xyMaHHocxH-od-beKXbi npoxHAceHHbie 
L? ^ """Pe^eAeHHoe BAHHHHe Ha peayAbxax H3Meps- 

HHfl. Bo-BTOpblX. HCTHHHWH UBCT TyMaHHOCTcft MeHHeTCfl 8J(OJIb nOBeOXHOCrW 

o,co6bH»o HaexTOaeiCB y cmpajibHbix TywaHHocrlf TorTa kh" ™ 
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OnpefleJieHHe noKaaaTejiefi ^BeTa 509 BHeraJiaKTHBecKHX 


Ta6JIH^a XVI 


m 

E, E: ^ 

1 Sa, SBa, 

Sb, SBb 

1 ’ 

Sc, SBc, 
j S, S:, 1 

< II^.O j 
jjm.o— II .4 1 

11 . 5 - 11:9 
12.0 — 12.4 j 
> 12, S i 

1.18(11) 
1.07 (8) 
0.92(18) 
0.8s (8) 
0.81(63) 

1.23(11) 

0.98(14) 

0.90(30) 

0.82(33) 

0.66(30) 

0.84(10) 

0.82(22) 

0.73(33) 

0.58(70) 

0.61(180) 


HaiDH KpHBbie AaioTCfl ajih xyMaHHOCTeH thhob E, E: h ajih 
SB b KaK bhahm, ohh noKaabisaioT onpeAeJieHHyio aaKOHOMepnocTb nocJie 
HcnpaBJieHHH Hamnx noKasareAefl UBexa aa asesAHyio BCJiH.HHy h nocAe ne- 
peBOAa B HHxepHanHOHaAbHyA) CHCxeMy Ouah cocxaBAeaw Apyrae 



ilO 11.5 i2J0 13-5 1J.0 m 

yiepTSW 9 Bibi'bo 


§ 21. SaBHCHMOCTb noKasaxeAH ABCxa ox xana BHeraAaKXHHCCKofi 

XyMaHHOCXH 

KaK B CAyKae asesA paaribix cneKxpaAbHbix KAaccoB, xaK h b CAyaae 
BHeraAaKXHKecKHX xyMaHHOcxeii paanbix xHnoB, noKaaaxeAH uBexa pasAHna- 
loxcfl PaaAHHHH BO BHeuiHHx (j3opMax xyMaHHOCxefi CBHaaHbi c paaAHHHeM 
(bHaHKeCKHX yCAOBHH B HHX. HaBBCXHO, WO XHnbI xyMaHHOCXefi paaAHHaiOXCH 
MeJKAy coOoH pacnpeAeACHHeM aneprHH b .hx cneKxpe, KOXAa BHeraAaKXHae- 
CKan xyMaHHOcxb paccMaxpHBaexca kbk oaho ueAoe, 

TaKHM oOpaaoM, ecxb ocHOBaHHH HCKaxb aaBHCHMOCxb usexa BHeraAaK- 
xHqecKHx xyMaHHOCxeH ox hx xana. 3xa aaBHCHMOcxb AaexcH HaMH b bhab xab- 
AHUH XVII riocAeAHHH ObiAa cocxaBAena aah xyMaHHOCxefi no nocACAOBa- 
xeAbHOCXH xHnoB no X a 6 6 a y. TaSAHna XVII ocHonana na 509 BneraAaK- 
THnecKHX xyMannocxHX h noaxowy ee mojkho cnnxaxb AOBOAbHO naAe^HOH. 
ripHBeAeHHbie aAecb noKaaaxeAH nnexa AaroxcH b HHxepnanHOHaAbHoa ch- 

cxewe. 
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I'jiaBa BTopaa 


Hy>KHO OTft^THTb, UTO K CaMbIM KpaCHbIM TyMaHHOCTHM OTHOCHTCH TVMaH- 

hocth THna E. B pa 6 oTe CTe 66 HHca h yHT({)opAa [124] yKaabi- 
BaercH, ™ Tuny E cooTBexcTByeT cneKTpajibHbifi KJiacc G; xnnaM Sa, SBa— 

odpaaOM, B COOTBeXCXBHH C 3 THMH 
cneppajibHbiMH KJiaccaMH, noKasaxeJin UBexa BHerajiaKxnqecKHx xvManHo- 
xen AencxBHxejibHO AOJi>KHbi yMenbinaxbCH B/iojib axon iioaneflOBaTejibHocxH. 

Ta6jIHI^ci XVII 


T 

nu 

Tmi 

( 5 o 3 n 

T j IIU, 

Thii 

(•jo3( 

6ooo“ 

0.88(92) 

Eo_E 7 

7050“ 

0.65(76) 

Sc 

6ooo 

0.89(20) 

SBa 

6800 

0.69(95) 

S 

6150 

0.85(30) 

Sa 

6500 

0.76(15) 

I 

6200 

0.84(18) 

SBb 

6400 

0.79(22) 

E: 

6550 

0-75(32) 

Sb 

6550 

0 - 75 ( 47 ) 

S; 

6550 

0.75 (G 

SBc 


0.82(58) 



KaK BMflHO H3 xaejiHpbi XVII, Ha caMOM /^eJIe n Ha6jiiOAaeTca xaKoro po/ia 
HSMeneHne noKasaxejien pBexa. OxMexHM, nxo xaKofi >Ke xor nsMenennH no- 
Kasaxejien pBexa nojiynaexcn yCxeednuca n yHT(})opaa Hva^no 
OTMcxHTb xaiOKe. nxo xyMannocxH SBa, SBb n SBc HMeiox 6LbiiJHe aLne 

^OApa3;^eJIeIIH5^ Sa, Sb n Sc, cooTBexcTBenHO 
npHHHHy yKaaaHHoro HBjieHna xpyiiHo yKaaaTb, 

B nepBOM cxoji6ue xabjinubi XVII ;;a}oxcH pBexoBbie xeMnepaxyphi bh- 

HHCJieHHbie na ocnoBe oxHocHxejibHbrx cneKxpo(j)oxoMexpHqecKHx ^rpa^eHTOB 

T^e. no .DopMynaM (1.42) „ (1.43). TyMannoc™ Sc nLsuBaKT ni 

'''' anacTornH co SBea^aMH na- 

3Baxb «ropHqHMH BHerajiaKXHqecKHMH xyMaHHOCT5iMH». 3 xh xyMaHHOcxn 
caMOM ;re,xe n co;iep>Kax 6o^bine, no cpaBnennio c ApyrnMH ropH^x Beeal 
npn BbiBo^ie onxHqecKofi xojimnHbi riorjiomaiomero raLKXHnecKoro cjioh 

u PJ-^ ® saBHCHMOCTH OX xHna BHerajiaKXHnecKOH xvMan- 

HOCTH. Ha qepxe>Ke 10 itaexca KpHBaa HU ajih ochobhux thhob xyMaHHOcxeft. 

i.0(| 


t S8« S=, S8S S& SB. Sc T^n 
HepxejK 10 Bibito 

I’’™"" XKTa BHerana™- 

.0.o3„a,er™r"H^„ a^™ — 
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nocTpoeHHH KpHBbix tiepTe>Ka 10 no cJie^yiomHM npnqHHaM: wmbi, o6o3Ha- 
qeHHbie snanKaMH (:) HeyBepeenbie, noaroMy ohh Moryx napyinaTb saBHcn- 
MOCTb, KOTopyK) flaiOT ocHOBHbie THnbi TyMaHHOCTeft. TywaHHocTH THna S, He 
MMeiouiHe noAKJiacca, TO>Ke He Ohjih HaHecenbi na nepTeace, nocKOJibKy, KaK 
6btJio yKaaaHO, hoathhm cHHpajibHbix TyMaHHOCTeft oOaaaTejibHO hojdkhh ot- 
jiHHaTbCH no HBCTy. TaKyio me npHMHHy mojkho npHBecxH OTHocHTeJibHO ne- 
npaBHJibHbix BHerajiaKTHHecKHX xyMaHHOCTeft h ajih TyMaHHOcxefi, ne HMeio- 
mHx o6o3HaqeHHH THna. 

§ 22 . SaBHCHMOCTb noKaaaxejiH Heexa ox AHaMexpa BHerajiaKXHHecKoii 

XyMaHHOCTH 

Mbi HsyqajiH aaBHCHHOcxb noKasaxeaeft pBexa ox AHaraexpa xyHaHHOCXH 
— Bonpoc, 6AH3KHft K HpeAHAymeMy. 3ra aaBHCHMOCxb npeAcxaBJiena b xa6- 
jiHpe XVIII. 3a AHaMexpbi BHeraAaKXHnecKHx xyMaHHOCxeft hh 6paAH 6oJib- 
lUHe noAyocH, anaqeHHH Koxopbix AaHbi B KaxaAore UlenA^i h 3ftMC 
[116]. 
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Kan BHAHO H3 sToft xaCAHUbi, noKa3axeAH pBexa yBejiHHHBaioxcH c yse- 
AHHCHHeM AHaMexpa xyMaHHOcxeft. Sxa aaBHCHMocxb aHaAorHqna saBHCH- 
MOCXH MeJKAy 3Be3AHOft Be.HHHHHOft BHeraAaKXHHeCKOft XyHaHHOCTH H nOKa- 
saxeACM UBexa, Koxopan dbiAa ycxaHOBAena Bbime. Mo>kho cKa3axb, nxo oAHa 
noAXBepA<AaoxcH Apyxoft. Onaxh-TaKH, saBHCHMOCXb noKasaxeAH HBexa ox 
AHaMexpoB 6o.Tibme saMexHa y cnupaAbHbix xyMaHHOcxeft. AHaAornnHaa xa- 
6AHH,a 6biAa noAyneHa IIJenAH h 3ftMc hho neft moacho oSnapy- 
KHXb xanyK) A^e saBHCHMocxb, KaK B iiameM cAyaae. HyACHO oxMeTHXb, axo b 
xadAHue XVIII cpeAHHfl noKa3axe.iib HBexa aah cnnpaAbHbix xyMaHHOcxeft 
HOAyaHACH paBHbiM 0.78, HO B xadAHHe XVII ciiHpaAbHbie xj^MaHirocxH pasAC- 
AeHbi na iioATunbi h wMeioiuHe doAbiune AHaMexpbi HMeiox cpeAHHft noKa- 
saxeAb HBexa, aoxo'hiihhh ao 1-00 — 1,06. 3to eipe pa3 AOKasbiBaex, axo y 
cnnpaAbHbix xyMaimocTefl siApo oaeHb npacHoe, h6o, khk mh yKasaAH, y 
doAbUiHx BHeraAaKTHaecKHx xyMaHHOcxeft noKasaxeAb HBexa onpeAeAHexcH, 
XAaBHHM odpaaoH, no hx HApaM. 
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64 rjiaBaBTopaa 

§ 23. OnpeAejieHHe HOpMajibHbix noKaaarejieH uBera 

ZtjiH onpefleineHHH HaSuTKOB uBexa no itBexoBHiM noKaaaxejisM BHera* 
jiaKXHnecKHx xyMaHHocxeft HeoSxo^lHMo HMexb HopMajibHue noKaSaxejiH use- 
xa AJiB ii,aHHbix xnnoB xyMaHHOcxea. Hcho, nxo BbiBo^a xaKOBHx jiymiis 
HcnojibsoBaxb cainn BHerajiaKxnnecKHe xyMannocxH, ho moxcho onepexbCH h 
H a onpeAeJieHHH UBexa SBea^. IIpH^^aBaH Sojibuioe BHaneHHe Ha^excHOMy on- 
peaeJieHHK) HopMajibHwx noKaaaxejieft usexa h nojibByacb ;^J 1 H axoft peJiH 
SBeSAaMH, MbI C 6 oJIbmOH OCXOpOJKHOCXbK) Bbl 6 HpajIH HOCJiejUHHe. 

JtJiH 3X0H ueJiH MbI nocxyoHJiH noflo6Ho Cxe66HHcy h yHx4)op- 
fly [124], KOXOpbIMH 6bIJIH nOAo6paHbI BBeSflbl-KapjIHKH nOBflHHX KJiaCCOB. 
B xaKOM cjiyqae npeanojiaraexcH, nxo BBesxiH-KapjiHKH cooxBexcxByiox no 
cneKxpy oxAejibHbiM xHnaM xyMaHHocxefi. CooxHoineHHe xhh — cneKxp, Bse- 

J^6HH06 3THMH 3.BTOp3MPf, MbI HpHBGJIH BblLUG (CM. §21). ^TOdbl OITpC/IGJIHTb 

HopMa^bHbiH noKaaaTeJib UBexa, Mbi BOcnojibsoBajincb HsdpaHHofi njiomaAKoii 
KanxeHHa (HllK 33) h b Hefi noAo6pajiH 37 3Be3;i yKa3aHHbix cnexxpajibHbix 
KxaccoB, BxoiiHHiHx B Kaxojior BSD [110], /laHHaH njiomaAKa KanxeSna hmc- 
ex xo npeHMymecxBO, hxo OHa naxoanxcH 6jih3 rajiaKXHnecKoro nojiioca 
(1=57«, b=4'67^). BnponeM, ajih BbiBo;ia HopMajibHbix noKaaaxejieft uBexa 
no 3Be3AaM^G4, G3, G2 h x. a., HBJiHiomHMCH KapJiHKaMH, MecxonojioJKeHHS 
Bbi6HpaeMOH HjioinaAKH He HMeex cymecxBeHHoro aHaneHHH b cbabh c oxho- 
CHXeJIbHOH 6jIH30CXbIO K HBM aXHX 3663^. 

yKa3aHHasi nxomaaKa fibijia aKcnoHHpoBana c xaKofi: xre aKcnoanpHefl, 
KaK, odbiHHO, Hccjie;iyeMa5i h nacxojibKO >Ke BbiBeflena h3 4)OKyca, kbk nojinp- 
Haa nocJieiloBaxejibHOcxb, cjiyxcauiaa b KaaecxBe njiomaAKH cpaBHeHHa. Sbc- 
BiTbi 6biJiH noflodpaHtj npeHMymecxBeHHO apxHe, — ^flo 1 1 BejiHHHHbi — , BBHAy 
xoro, qxo b xaxajiore BSD aaexca no;ipa3fleJieHHe na KapjiHKH h rnraHru 
rjiaBHHM o6pa30M ajih apxHx SBes^l. BnpoaeM, He naiio aadbiBaxb, axo nos- 
paa^ieJieHHa SBea^l b Kaxajiore BSD na xHraHXbi h KapjiHKH He sacjiyxcHBaiOT 
eojibiuoft Bepu. 3xox Bonpoc noflpo6Ho HccjieaoBaH E. K. Xapa^se [56], 
Koxopbift ;iJiH onpeAeJieHHoro HHCJia aaesA b BSD HcnpaBHJi ouiHCoaHbie noa- 
pasAejieHHH no CBexHMOcxaM. 

B xaSjiHue XIX Aaioxca cpe/iHHe noxasaxeJiH pBexa, nojiyaeHHbie Ha oc- 
HOBe npeaiBapHxejibHbix onpeaejieHHft, h npuBe^ieHHbie k HHxepHapHOHajibHoft 
cHcxeHe no (JiopMyjie (2.3) . B axoS xce xa6jiHu;e aaioxca HopwajibHbie noKasa- 
xeJiH UBexa, nojiyieHHbie Cxe66HHC0M h yHxiJiopuoM nocjie nepe- 
Boaa B HHxepHauHOHajibHyio CHcxeny no hx we (JiopHyjie, npHBeueHHoft uaMH 
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Onpefle/ieHHe noKasareJictt ijseTa 509 BHeraJiaifTHHecKHx TyMaHHocTeS... 65; 


B § 17. OAHaKO HyjJiHO saiweTHTb cAeAyroiAee: so-nepBMX, nojiyqeHHe HOpMaAb- 
Hbix noKaaaTeAeft UBera no SBesAaivi HBAaeTCH onenb rpydbiM npHdAHJKeHHew, 
nocKOAbKy cneKTp oTAeAbHbix thoob BHeraAaKTHnecKHx TyMaHHocTeft ne ho- 
JKeT TOAHO COBnaAaTb CO CneKTpOM KaKOH-HH6yAb KapAHKOBOfl SBeSAbl, BBHAy. 
Toro, MTO BO BHerajiaKTHqecKHX TyivtaHHOCTHX naxoAHTca aoboabho doAbUiofl, 
nponeHT 3Be3A rnranTOB. IloaTOMy HopMaAbHbm UBex TyManHOCTefl AOAJKeK 
COOTBeTCTBOBaTb KaKOMy-TO CpeAHBMy MeJKAy BHaneHHHfflH, OTHOCHIU,HMHCfl K 
KapAHKaM H K I’HraHTaM. 

Bo-BTopbix, KaK yKaaano Bbime, BBHAy 'I’oro, qxo b CAynae xyMaHHOcxeH 
MH HjvteeM Aejio c npox5i>KeHHbiMH odbeKxaMH, a b cAyxae asesA — c xoqexHbi- 
MH, Mo>Kex Bbmxn CHCxeivtaxHqecKoe pasAHqne b noAyqaeMbix UBexax, qxo 
onaxb-xaKH MOA<ex npHBecxn k CHCxeMaxnqecKOH omndKe b onpeAe-xennH h 3- 
dbixKOB uBexa. MeMjiy xeM xaK yCxeddneca h V h x (|) o p a a noAod- 
Hoe HBACHHe dyAex iviajio aaiwexuo BBHAy npHMeHeHHH sAeKxpo^ioxoMexpa. 

B-xpexfaHx, y aeesA KapjiHKOB hosahhx KAaccoB, oahofo h xoro xce cnex- 
xpaAbHoro noApa3Ae.JieHHa, ubcx oqenb CHAbHo saBHCHX ox adcoAroxHoft Be- 
.aiTqHHbi. ZIah npHMcpa mo>kiio yxaaaxb na neAbifi pHA padox O o p x a [1001 
nCxeddHHca h yHX(j3opAa, odHapyxKHBiUHX oxox 3(})(})eKX. B qa- 
CXHOCXH, CxeddHHc H YHXcfjopA fl24] yKasaAH, qxo ajih sbcsa Kap- 
AHKOB, npH HSMeneHHH adcoAioxHOH BeAHAHKH ox M=3.7 AO M=-|-4.7, nOKa- 
saxeAb UBexa d HHxepHanHoiiaAbHoft tuKaAe MenaexcH ox -4- 0» 55, lo 4'0f94. 
TaKHM odpaaoM, noAdHpaa seesAbi M=-l-3.7 hah M=+4.7, mo>kho npHA- 
xH K coBepmeHHO pasAHqebiM sHaqeHHaH HOpMaAbHbix noKasaxeAeft nsexa h 
XeM CaMbIM K paSAHqHblM 3HaqeHHHM HSdblXKOB UBexa. 

Bbidop 3Be3A B KaqecxBe cxaHAapxoB aah noAyqeHHH HopMaAbHbix noxa- 
aaxeAeft UBexa BHeraAaKxuqecKHX xyMaHHOcxeH hbahcxch oqeHb rpydbiH npH- 
dAHJKeHHeM; HecoMneiu-io dbiAO dbi Ayqme, qxodbi aah BbiBOAa HopHaAbUbix 
noKaaaxeAeft uBexa CAyxcHAH caMH BHeraAaKxuqecKHe xyMannocxH. HecMOxpai 
Ha cKaaaHHoe, Kax yehahm HHXxe, npH BbiBOAe saKOHa norAOiueHHH cBexa Mbr‘ 
dbiAH BbiHyucAeHbi HcnoAbsoBaxb HopMaAbHbie noxasaxeAH uBexa, Aannue b 
xadAHne XIX. 

§ 24. O KOcexaHC-aaKOHe 

Kax H MHorue Apyrne aBxopbi, mw BocnoAbaoBaAHCb aah onpeAeAeHHS’' 
HadHpaxeAbHOH onxHqecxoH xoAmHHbi b HanpaBAeHHH hoaiocob ceBepHoro Hr 
K))KHOro noAymapHH nameft faAaxxHxn aaxoHOM xocexanca. FIoAyqeHHe h 3- 
dupaxeAbHOft onxHqecxoft xoAuiHHbi cymecxeeHRo, nocxoAbxy H3 Hee mo>kh® 
BbiBecxH odmee norAoiuenne A;i,i- (cm, HH>xe). 

rio aaxoHy xocexanca, xpOMe HadHpaxeAbHOH onxHqecxoft xoAuiHHbt,. 
MOHCHO HOAyqHXfa codcxBeHHoe norAODxeHHe HCCACAyeMbix od-bexxoB, na xo- 
xopoe yxasbiBaex hocxohhhhh hach (|5opMyAbi. Ha HauiHX HadAK)AeHHH Hbi 
HocAeAHero ne noAyqHAH. B cAyqae sbcsa hocxohhhhh habh mojxho xoAXOBaxb 
xax HorAomeHHe b codcxBeHHoft axMoc(j)epe hah npHHHCHBaxb ero omHdxe 
HyAb-nyHxxa. Tax, HanpHMep, C X e d d H h c h yHxc})opA [124] roBOpax 
o codcxBeHHOM norAotueHHH b CAyqae BHeraAaxxHqecxHX xyMaHHOCxefi, a aau 
3Be3A XHna, B ohh odbHCHHiox hocxohhhhh qACH xax ouiHdxy HyAb-nyHxxa,,. 

jfK-y 

5, Bioaa. A6acT. acTpocf). o6c., JMq 13 
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1 ^6 FjiaBaBTopaH 

CorjiacHO BHiiiecKaaaHHOMy, acejiaxejibHo 6 hjio 6u noJiyqHTb KOceKanc- 
aaKOH AJIH OTAeJIbHHX THIlOB TyMaHHOCTeft, VT 06 bI BHHCHHTb, BaHiHblH C TOqKH 
speHHH 3BOJHOUHH BHerajiaKTHHecKHx TyMaHHOCTeft, Bonpoc o tom, KaKoft thh 
oSjia^aeT HaH6oflbmHM co6cTBeHHbiM nor,qomeHHeM. Mbi xoTejiH ajih SToft 
neJiH nojiyqHTb KoceKanc-aaKOH ajih xpex ochobhhx thhob xyHaHHOcxeft. Ho, 
BBHAy Hedojibuioro HHCJia TyMaHHOCTeft, mh orpaHHHHJiHCb JiHuib onpeACJie- 
HHeM onxHHecKoft TOJimHHM KaK ceBepHoro, xaK h lOHtHoro nojiyuiapHfi TajiaK- 
THKH no BceM THnaM TyMaHHOCTeft. HH}Ke naRDTcs Ta6jiHHbi XX h XXI, koto- 
pbie cocxaBjieHbi no ochobhbim xnnaM xyMaHHocxeft ajih ceBepnoro h kokhoi o 
nojiymapHft, cooTBexcTBeHHO. llojibayHCb no xadjiHue XX cpeAHHM noKaaaxe- 
jieM HBexa .hjih AaHHoft niHpoTbi, a xaKxce h cpeOTHM SHaneHneM HopMajibHHx 


Ta6J!HHa XX ob^joejo TaSanua XXI 
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noKaaaxeJieft UBexa nLI=0”‘59 ajih Bcex thhob, ASHHbiM b xafijiHue XIX, 
MU noJiyHHJiH KOceKaHC-aaKOH ajih cesepHoro noJiymapHH FajiaKTHKH b BHa;e 
paBeHCTBa; ■ f 

tn == H Ux == 4 - 0 . 024 - 0,13 cosec b. (2.20) 

riojibayHCb xaKwe cpeflHHMH noKaaaxejiHMH iiBexa Ta6jiHu,bi XXI h xeH 
*6 3HaqeHHeM HopMajibHux noKaaaxeTOft neexa, mu no.ayqHJiH xeM see cno- 
C060M KoceKaHc-aaKOH ii;iH kokhoto nojiymapHH b BH^e paBeHcxBa: 

xs = I Ills =-—0.024-0.17 cosec b. (2.21) 

KaK bhaho h3 paBeHCTB (2.20) h (2.21), H36HpaTeJibHafl onxHqecKaH 
TOJintHHa Ka'K ajih ceBepnoro, xaK h jinn loxHoro nojiioca PajiaKTHKH pasna 
0.15. Mojkho CKaaaxb, hto axa BejiHHHHa hobojibho xopomo coBnanaex c xeM 
K03(})4)HHHeHT0M norjiomeHHH Ha KHJionapceK A=0”* 26. Koxopuft mu no^y- 
HaeM HHHte, npH AonymcHHH nna nojiyTo.imiHHU norjiomaiomero cjioh 500 
napeeK. Ecjih BejiHHHHy t = 0’^*15 npHseACM k HHxepHaHHOHajibHoft CHCxe- 
Me no (JiopMyjie (2.6), t. e. yMHO*HM na K03$(j)HnHeHT 0.72, to nojiynnw 
T=0(;*11, HTo MOH(Ho cnHTaxb npHeHJieMbiM pesyjibxaxoM. 

Tern He Menee, onxHnecKyio TOJiniHHy x = 0™l5 neJibSH cnHxaxb BnoJine 
XOpOUIHM npH6.TrH3KeHHeM K aefiCTBHTeJIbHOCTH BBHZiy XpyAHOCTH HaXO}K.HeHHfl 
HCTHHHoro HopMajibHoro noKaaaxejiH UBexa xyHaHHOCTeft no SBes^taH. Bepn 
HecKojibKo HHbie 3HaqeHHH HopnajibHux noKasaxeJieft UBexa, mohcho noJiynHXb 
MeHbuiee hjih 6 ojibmee SHaneHHe khk ajih t, thk h ^jih nocxoHHHoro qjieita 
B paBeHCTBax (2.20) h (2.21). 

TaKHM o6pa30M, abb ochobhub npHHHHbi: 1) xpyAHOcxb onpeAeJienHH 
TyMaHHOCTeft HopMajibHux noKaaaxejieft uBexa, nocKOJibKy HenpaBHjibHO Shao 
6 u AywaTb, HTO OAHOMy h xoMy A<e XHny BHeraAaKXHnecKHx xyMaHHoexeft no 
4»OpMe COOTBeTCTBOBa.A 6bl OAHH H TOT >Ke UBeX, H 2) CymeCTBOBaHHe B CaMHX 
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' Onpe;(ejreHne noKaaaTejieft u,BeTa 509 BueraJiaKTHHecKHx TyMaHHOCTeft... 67 

•BwerajiaKTHqecKHx TyMaHHOcTHx HsOHpaTeJibHoro norjiomeHH3, saBHcamero 
OT THna H OpHeHTHpOBKH SKBaTOpHaJIbHOfi nJIOCKOCTH XyMaHHOCTH OTHOCH- 
TejibHO Jiyqa apeHHH, AeJiaiox necKOjibKO BaxpyAHHxejibHbiM npHMeHeHHe BHe- 
rajiaKXHqecKHX xyMaHHOcxefi b KavecxBe odxjeKxoB HsyHeHHH norjiome- 
HH3 B Hameft FajiaKXHKe. Jlsia 6ojiee Ha^^eJKHo^o hx npHMCHeHHH HeoSxoAHMO 
3HaHHe, no KpaftHefl Mepe, cneKxpajibHoro Kjiacca ;ijia KajK^on BHerajiaKxn- 
aecKOH xyMaHHOcxH, k KaxoMy xHny oea ne oxHocnJiacb 6fai. 

§ 25. O BaKOHe norjiou](eHH» 

MHorHMH HccjieflOBaxejiHMH BHaqeHHe noxaaaxejia a b saKone norjio- 
menna .AffbX ® npHHHMajiocb paBHbiM eAUHHue AJia 4Joxorpa4)HqecKoro h bh- 
ayaJibHoro yaacxKOB cnexxpa, hxo nyacHo cqnxaxb iiOBOJibHo rpy6biM npH6jiH- 
>KeHHeM, nocKOJibKy, Kax ycxanoBJi^no no Hayaenmo cnexxpotjjoxoMexptrae- 
■cxHX rpa^aneHxoB noxpacHeBuinx SBeait, BHaaenne tx MCHaexca b aiOBOJibHO 
uinpoxHx npe/rejiax (no.apo6Ho cm. HHJxe). SnaaenHe a oaenb xecHO CBaaa- 
HO c saBHCHMOcxbK) o6mero norjiomeHHa ox H36bixxoB nsexa, a axa saBHCH- 
Mocxb HBjiaexca ochobhoh b jiene Hayiienna xax MeaoBesiiHoro, xax n Mejx- 
ra.naxTHqecxoro norjiomeHna. 

Ofioanaqaa noxaaaxejib a AJia (})OTorpa(|)HqecxHx Jiyaeii aepes a , 

AJia cjjoTOBHsyajifaHfaix aepes , a odmee noraomenne b <J)oxorpa4)HqecKHX 
Aynax -qepea h b (jjoxoBHayajrbHbix - qepea Ay , a xaxjxe nsdbixox nsexa 
aepea Mu,, mowcm HanHcaxb: 


A„=bX 


bXir"*’, Ay 


bX7“% 


iiii,=b(A7‘"'’-xr"'). ( 

BocnojibsyeMca H3BecTHWMH saBHCHMocxaMH r„=-^ y 

HU’ HU' 

'CorjracHo (2.22) h (2.23), moxccm nepenncaxb hx c.aeAyK)inHM ofipasoM; 

. Xy"” 


(2.22) 

(2.23) 




(2.24) 


9 th (j)opHyjibr, b cjiyqae ap = ay =1, npHHHMaK)x cjieAyroinHH bha: 

^ 

(Xp ■— Xy ) (Xp‘_Xy') 

;B xaxoBOH (popHe HMH qain,e Bcero h nojibsyxjxca. 

BfieAeM AJiH oxHomeHHH odmero norjiomeHHa b (poxorpadmqecxHx jiy- 
■qax X oomeivry norjiomeHmo b ^oxoBHsyajibHbix o6o3HaqeHHe: 

TT bXp ‘'''P 

bX7"" Xp"" ^ 

iror.aa paseHCTBa (2.24) nepennuiyxca b dojiee npocxoM bhac: 

_ H 1 

^"-TZT’ > = iFZ7* (2-26) 
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rjiasaBTopaH 

OxCIOfl^ OqeBH^rHO, MTO 3TH K03(|)4)HI]HeHTfaI CBHSaHbl HeSTfly CO 6 OH CJIB'^r 
flyioiUHM o6pa30M: ^ 

'ypaBHeHHH (2.26) oqeHb yflo6Hbi ajih BbiqHCJieHHa K 03 (|)(J)HBHeHT 0 B Yp 
H Y ecjiH TOJibKO onpeAeJieaa BeJinaHHa H. 

BbiaacjieHHa noKaauBaiOT, bto sejiHaHHa H b cjiyaae pasHux a HweeT 
pa3M6pHOCTb, T. 6. ecjiH Mbi 6ep6M pasHbie 3HaaeHHH (X, MTO H nojiyaaeTCfl 
Ha caMOM AeJie, AJia Xp h Xy no kphbum cneKTpo(J)OTOMeTpHnecKHx rpaflH- 
eHTOB P y A H H K [107], O. A. MejibHHKOsa 137] h CTe 60 HHca, 
Xa4)(})epa n yHT4)opfla [122] (3th KpHBHe npHBeflCHbi na nepre- 

Hce 11), TO AJIH sHaqcHHH H H AM K034)(i)HUHeHT0B Yp " Tv nojiyqaroTCH' 

paaHbie SHaneHna b aaBHCHMocTH ot tofo, KaKHMH eAHHHii,aMH ajihh'boah mm 
noAbsyeMca npn BuqHCJieHnax; MHKpoHaMH, MHJuiHMHKpoHaHH hjih anr- 
CTpeMaMH. TaK, nanpHMep, ecjin X nsMepaTb b anrcTpeMax, a ajih “p h «v 

6paTb af®'’ = 0.86 n 15, mu nojiyqnM, hto Yp = 1-1 ^ « Yy=0’^^> 

ecJiH X H3MepaTb b MHKpoHax, npn rex ace sHaqeHHax noJiyqHM: 

Yp = 4.85, Yv=3.85. 

KaK bhahm, paajinqne SHaqnTeAbHoe. 

BbiiiiecKaaaHHoe bhaho Taxace ns caeAyiomero. JIorapH(})MHpya paBeH-: 
cTBa (2.25), nojiyqHM: 

X 

lgH = lg = KylgXv [gXp- 

Xp“2’ 

Tax KaK BcerAaav>«p. 3 to noKasbiBaror KpHBbie na qepxeace 11,. 
TO aaMenaa acy =ap 4-Aa,Mbi MoaceM nepenHcaxb npeAHAymee paBCHCTBO- b. 
CAeAyiomeM bhab: 

IgH = KplgXv — KpIgXp+ AalgXv 

HAH 

IgH = aplg^-|- AalgXv . (2.28)' 

Xp 

KaK bhaho H3 paBeHCTBa (2.28), nepBbifi hash b npasoS qacTH He saBH- 
CHT OT Bbl6paHHOH HaMH eAHHHHbl AAHHbl BOAHbl, a BTOpOH HAeH SaBHCHT OT' 
CAHHHHH AAHHH BOAHbl, n03TOMy H BeAHqHHa H B UeAOM SaBHCHT OT BblSpaH- 
HOH eAHHHHbl AJIHHM BOAHbl. IlpHHaB BO BHHMaHHe CKBSaHHOe, MM y6eAHAHCb, 
qTO BeAHqHHa H HHeex pasHepnocTb, h no3TOMy pasencTBa (2.23), (2.24) » 
(2.26), KOTOpHe cnpaBCAAMBH, KorAa ap = ay , HecnpaBeAAHBH — KorAa 
ap =t= ay H Hx cAeAyex nepenncaTb b bhab: 

Ap=bXp“P, Ay = b,Xr«% HU=(bXp“*’-biX7«“). (2.29)' 

B TaKOM CAyqae aJih H, BMecTO (2.25) 6yAeH HMCTb; 

H = — (2.30) 

biXp"*- 

KaK BHAHO H3 3Toro, B BbipaaceHHe ajih onpeAeAeHHH H bouiah hocto- 
HHHbie BeAHqHHH b H b„ KOTOpbie MM AOAaCHbl OnpeABAHTb. OhH AOAaCHbl He- 
HHTbCa COFAaCHO ypaBHBHHHM (2.29). B SaBHCHHOCTH OT TOFO, KaKHe eAHHHHbF 
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AJiHHbi Mbi 6 yfleM SpaTb ajih X. riosTOMy, qTofibi BejiHqHHa H ne Henajiacb 
npH pasHbix eAHHHuax X, mh /tojoKHH onpefleniHTb nocTOHHHbie b h bj. 

Onpe^eJieHHe 3 thx nocTOHHHbix h 3 paBencTBa ( 2 . 29 ) npeACTaBJiHexcH 
'HeJKejiareJibHbiM. nocKOJibKy Tpe 6 yeTCH anaHHe anaqeHHH A^, Ay h HU,, ho 


•eCJIH OHH H3BeCTHbI, TO Yp = 


HenocpeflCTBeHHO BbiqHCJiHercH, qxo hejib- 


excH KOHeqHOH peJibK) nocraBjieHHOH 3 a.n;aqH. HosTOMy TpedyexcH onpeACJiHTb 
dsejiHqHHy H HeaaBHCHMO, ne anan nadjiioflaTejibHbix flaHHbix Ap, Ay h HU. 

UH^tjjepeHUHpya paseHCTBO HU=bXp“'“p— biXy""”, 6yAeM HMetb: 

b^!5L^dXy-b^^*~^dXp=d{HIJ,). (2.31) 

^ 2fty ^ 2ctp 

B paseHCTBe (2.31) mbi HO>KeM nojio>KHTb: dXp=lA u dXy = lA. 

B TaKOM cjiyqae (2.31) nepenniueTca xaK; 


d(ll [ Od-bapXp “<ap+‘>=i= b^ay Xy 


— (Ctc+l) 


Ky Xp“P + *_Xp“P + ^ 
«P X/‘»+‘ bi^p ' 


d(HU). 


(2.32) 


-UoACTaBJiHa oTHomeHHH nocTOHHHwx — b paBeHCTBo ( 2 . 30 ) .ajia H, nojiy- 

bi 

qHB: 


“fXv”'*' X,«' X,“» b,«. 


'O603HaqaH = AJIH H 6yAeH HBieTb: 

bi 

(2.33) 

OCpXy Xy 

nojibsyacb paBeHCTBaMH ( 2 , 33 ) h ( 2 . 30 ) , mh KoacptpHUHeHTOB Oy^eM HMeTb: 

Xp •— ad ( bl 1 1 ) oCp Xy 

Yp=— — .77^. > L2 (2.34), 

(Xy Xp OSpXy fld ( I 1 1 1) tty Xp — - iZpXy — 4!!^ (M U) 

CqHTaH, qxo npq .dXp=dXv = 1 A, BejiHqHHa ad (HU) Majia cpaBHH- 
xeJibHo c /rpyrHMH qjienaMH, mh mokcm npeHeOpeqb sxoh Be.anqHHOH b 4 )opMy- 
Jiax ( 2 . 34 ). Toraa nojiyqaeM 4 )opMyjibi ( 2 . 35 ), y.fl;o 6 Hbie mh BbiqHCJieHHfi; 


Y Y 

Jp ^ Jy 

CCpAy 


(2.35) 


Ap CCpXy OCy Xp — ‘OCpXy 

Ujih Toro, qTo 6 bi noaxBepAHXb cnpaBe/tJiHBOcxb 4 )opHyji ( 2 . 35 ), HeoSxo- 
.flHMo KOJiaqecxBeHHo oueHHXb oxgpomeHHyio BeJiHqHHy ad (HU) , Bxoflamyto 
..-B (J)opMy.;ibi ( 2 . 34 ). Ujih axoro opeHHM oxAejibHo a h oxfle.nbHo i(HU). ' 
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a +1 

xj X 

JXJin oueHKH a, BoabMCM ero Bbipa>KeHHe _Z P- SaMeHHM b Hew 

bi 

Bbipa^eHMCM H3 paBeHCTBa (2.29), Tor.zta ajih a OKOHvaTejibHo dyflCM HMeTb-r:' 

X„ X., 


O A A 

KyAa BHeceM cjieAyK)mHe 3HaMeHH5i: X^= 42 ooA, — 5400 A h A^=s2.j, 

B peayjibTaxe nojiy^HM: 


fl =84 X 10 “ .A/3B. Bc.n. 

IlpHCTynHM K BUHHCJieHHK) d(HIJ[). C 3TOH pejiblO BOCnOJIfaSyCMCH Ta6- 
jiHiteH, npHBeAGHHOH B KHHre O a 6 p H [74] Ha exp. 142. Ona iiaex KOJiH'ie- 
CXBO 3HeprnH, HajiyqaeMOH MeH<Ay AJinnaMH bojih Xj n Xg oxHOCHxeJibHO* 
Bcero HaJiyneHHH xejia. Ta 6 jiHHHaH BejiHHHHa, corjiacHO O a 6 p h, Bbipaanxr 
CH xan; 





() 


B BHHHCJieHHHX Mbi npHHHMaeM T=6000“, a xaKwe HSBecxHHe rpaHHUtt; 
nponycKaeMocxH HauiHx (})HJibxpOB BPS h mi. 

Mu MOxeM HanHcaxb, hxo HlJ,=nLI,jj — nH(, = Allll, 

dCHU) - d(An n) = (Ann + s) — Ann. 

CorjiacHo BUiuenpHBeAeHHUM /[aHHUM, mu BbiUHCJiaeM ANll, a noxoMj 

nocjie CMeineHHH rpaHHU 4)HJit>TpoB h Xeff na lAs nojiyaaeM (All If -p §)• 
BepH pasHoexb, mu 6yAeM HMexb BejiHHHHy: 

d(Hn)=o“oooo5. 

Ecjih b AajibHeftuieM, nojiyHeHHue sHaaeHHH nepeMHOJKHM Ha a h d(Hlj[)i. 
TO flJiH fld(HLl) nojiyqHM OKOHaaxeJibHo: 

T\ fld(nn,) = 42oA/3B. BCJi. 

Ecjih cpaBHHM axy BejiHHHny c ApyrHHH HjieHaMH, bxoahhihmh b ^JOpHy- 
AU (2.34), MU yBHAHM, HTO ofii(HL],) no KpaflHeit Mepe b 10 paa HCHbiiie, nero’ 
OTACJIbHUe HABHU, T. 6. OTOpOIUCHHafl BeJIHHHHa npeACXaBAHeX TOAbKO AHlilb- 
10% no cpaBHCHHio c oxAeJibHUMH HAOHaMH H AocxHxaex 15% OKOHqaxeJibHoft 
BeAHHHHu SHaMeHaxeJiH. 

KaK bhahm, 3T0X HACH HO xaK y* HesHaqHTeJieH, ho oxOpacuBaa ero, 
■u He oneHb chabho HenaeM oKonnaxeAbHufi peayAbxax, ecAH npHHaxb bo- 
BHHMaHHe b KaKHx lUHpoKHx npeACAax Menaexca BeAHHHHa j y pasHux aB- 
TOpOB. rioSXOHy MU peiUHAH OCXaBHXb d^OP^yAU (2.35), nOCKOAb^, KHK. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036 20001 001 9-9 


Onpe^eJioHite noKa;?aTejieH ii;BeTa 509 BHeraJiaKTHHCCKHX TyMaHHocTett... 71 


HH*e, OHH ^aiOT JiynuiHe peayjibTaTM, npn cpaBHeHHH c ApyrHSiK 
tiBTOpaMH, qeM 3to nojiyvaeTCH qpH nojibsoBaHHH ( 2 -^). npH yc 


JIOBHH a„ 


= a^=l. 


OueHHM TaKJKe, oanaKO, nacKOJibKO paajiHqHbie pesyjibraTbi ;taeT npa 
MeHeHHe (})opMyji (2.35) h (2.34). PaccMOTpHM .hjih axoro Bbipa>KeHHe 
H B 3 THX (jjopMyjiax; 


H - '' 

I Ig— 


B cjiyqae, Koraa mh nojibsyeMca 43opMyjiaMH (2^4) ;ijih Hi, nojiyqaeM 
1.28, (npHHHMaH ap = ay== 1), a 3(j)4)eKTHBHbie ajihhh bojih 0.54 vi Xp = 0.42 
MHKpoH. B cjiyqae, Koraa mh nojibsyeMca (|)opMyjiaMH (2.35), ;ijih H 2 no.:xy- 
qacM 1.55 ajih xex a<e 3(|)45eKTHBHbix ajihh bojih h cooTeexcTByinHe hm 


«^,= i,8o H ap=o. 9 o, corjiacHo xafijiHue XXIII. 


O npHBeaeHHbix SHaqeHHHX H mojkho CKaaaxb, vxo ohh oflHoro nopflflKa. 
B cjiyqae ({)opMyji ( 2 . 35 ) sHaqeHHa H 2 cMemaroxca b cxopony xomhoxo 3 Ha- 
b X”" A 

9eHHH H 3 == , - nOCKOJIbKy, ZIJIH Ha=A_P h 3 Ha6jIIOaeHHHX AaHHhJX 

bi \ 

MOXKHO npHHHTb, 9 X 0 norjiomeHHe B 4 )OTorpa 4 )H 9 ecKHx Jiy 9 ax b nojixopa paaa 

A 

SoJibUie, MeM B BH 3 va.nbHbix, t. e. H3= -J = i. 5 .TaKHM oOpaaoH, mh MOHcesi 

A 

V 

3aKJiK)9HXb, 9X0 (ftopMyjiH (2.35) 6ojiee 6 jih3kh k hcxhhc, 9eM 4)opMyjiH 
(2.34) H Mbi MoxceM nojibsoBaxbCH hmh. OanaKo, ecjin BeJiH 9 HHa a He 3a- 
BHCHX ox HJIHIIbl BOJIHbl ( 9 X 0 B OpHHUHne HenpaBHJIbHO CHHXaXb), XO B 9 XOK 

cjiynae 6 ojiee xohhhmh ((JopMyjiaHH dy^yT ( 2 . 34 ), a He ( 2 . 35 ). 

PaccHOxpHM 4 >opMyjibi ( 2 . 35 ) RJin cjiynaa, Kor^a xpedyexca nepesecxH 
paccMaxpHBaeMyio cHcxeny HsdbixKa Hsexa b HHxepHauHOHajibHyio hjih ;ipy- 
ryio CHCxeiwy norjiomeHUH A. OdosHanHM b 3 xom cjiynae K 034 ) 4 >HUHeHXH 
T'p " f'y- HanHiueM paseHCTBa hjih; 

B HHxepHauHOiiajibHOH CHCxeMe noKaaaxejib a mh saMeHHJiH noKasa- 
xejiHMH jj. AiiajrorHHHo ( 2 . 22 ) HanHineM: 


(2.36) 


OjinaKo, ecjiH mh BocnojibsyeMcn aasHCHMOcxbK) HU, paccMaxpHBaeHofi 
UBexoBOH cHcxeMH ox HU HHxepHauHOHajibHoft cHcxeMH, XO B xaKOH cjiyqae 
MO>KeM nojiy9HXb (jjopMyjiH, xojKHecxBeHHue (2.35). 
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PjiaBa BToparf 


nepeBOfl,a b oSmee norjiomeHHe oSosna'iHM 


sepes , 


^int 

„illt _ " P - Y™* = 

"’MU'”*’ HU™* 


HcKJiiOMaH h 3 (3.36) H (3.37), nojiyqHB: 


, MU-t , 


[.mint 


V S= Y = ^ 

7p mt HU 


(2,37) 


(2.38) 


OxAo^eHHe 


imint 


o6o3HaqHM qepea N, (sHaqeHHe N koscho ycra- 


HOBHTb Ha ocHOBe Ha6jiioflaTeJibHfaix AaHHbix) , H TorAa npeAbWymaH 4)opHyjia 
OKOHHaTeJibHO nepeoHiueTCH b BHfle: 

r'v = Nrf> Y'v = NYf . (2.39) 

Bhoch b 3 TH ypaBHeHHfl sHaHeHHB H y“* (JiopMyjie (2.35), 
Cy^eM HMexb: 

3 X 3„X,. 

- _VT p y' =N^ 

^p-^ K\-hK 


Y'n = N 


y'v=n 


(2.40) 


' P H— 1 ‘ ^ H- 1 PpXv 

ypaBHBHHH (2.40) 6bijiH HcnojibSOBaHbi HaHH fljia nepeBOfla hsShtkob 
UB exa, noJiyneHHbix CxeOOHHcoM h ero KOJiJierawH [121], b o6mee no- 
rjiomeHHe B HHxepHauHOHajibHoft cHcxeMe. Kan ycxanoBJieHo xojibKo-nxo yno- 

UHint 

BHHyxbiMH aBxopaMH, oxHomeHHe -jm” ^ 

/lajiee BOcnojibsyeMCH (|)opMyjiaMH (2.40). JIjih axoro oOpaxHMCH k xaS- 
jiHue XXII, TAe HaxoAHM, hxo Yp"' = B xaKOM cAynae ajih Yp 6y,ae« 
HMexb: 

y' =3.4X1.5 = 5.1. 


OoAyHeHHaH BeAHHHHa noHXH coBnaflaex c BeAHHHHOH, BbiBeAeHHofi a-ih 
T oro A{e KaxaAora H. O. <I> A o p H [51 J (5.1 + 0.2) h O. A. M e a b h h k o- 
B bi M [38] (5.0) H oveHb 6AH3Ka K BeAHAHHe HHJKHero npeABAa Y > Koxopyio 
■Oopx [100] HaiueA ApyrHM nyxeia. 

TaKHM oOpaaoH, ypaBHeHHH (2.40) Aaiox aoboabho HaAexxHbie pesyAbxa- 
xbi H eme pa3 yKasHBaiox na noAbsy 4>opMyA (2.35). 

ripH BbIBOAe BbimenpHBeAeHHbIX (JlOpiWyA MH CHHXaAH, HXO BeAHMHHa no- 
KaaaxeAH a MeHnexcn c aahhoh boahh. FIocHoxpHM, nacKOAbKO axo Aony- 
meHHe cooxBexcxByex AeficxBHxeAbHocxH. HasecxHo, hxo fi^AbuiHHcxBOM HccAe- 
mofiaxeAeft anaMeHne a xaK aah ^oxorpaiJiHHecKHx, xax h aah (JioxoBHsyaAb- 
HHx Ayqefl, npn BbiBOAe Koa$(})HUHeHxa Yp Yv npHHHMaAOCb KaK hocxoh- 
HHoe. Ho, KaK yKaaaA paA HCCAeAOBaxeAefi cneKxpoiJioxoMexpHqecKHx rpa^iH- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 001 9-9 


Onpe/iejieHHc noKaaaTejieft ij;BeTa 509 BHeraJiaKTHqecKHX TyMaHHocTett. , . 73 


-eHTOB noKpacHeBUiHx sBesp; (Pyahhk [107], O. A. MejibHHKOB [37] 
H Apyrne), noKaaaTejib SHaiiHxejibHo MenaeTCH k&k ajih 4>OTorpa(J)HqecKHX, 
TaK H M,jiH (|)OTOBH3yajibHbix jiyveft. HaMH Ohjih onpeAejieHbi sHaqeHHH noKa- 
saTeJiH a c noMom,bio kphbhx cneKTpo(|)OTOMeTpHqecKHx rpaAHeHTOB no- 
KpacHeBuiHx 3Be3A no AannbiM Pyahhk [107], O. A. MejibHHKOBa 
[37], CxeSOnHca, Xa(})({)epa h yfircfiopAa [122], KpHBHe 
cneKTpocjjOTOMerpHMecKHx rpaAneHTOB 3thx aeropoB AaioxcH na nepTe>Ke 11. 

KpHBan CreOSHHca, Xac})(j)epa h yHT(])opAa npnBeAe- 
Ha K CHCTCMe PyAHHK H O. A. MejibHHKOBa no (JiopMyjie (2.41); 

lg(Am-(- D) = — algX-f-lgC2 = lgk-t-lgC3 (2.41) 

I'Ae k = Am = C2X-“, 0,= 

Cj 

Ha nepreHce 11 HaneceHU KpHBue PyAHHK, y KOTopoH D=— 0,66, 
"C T e 6 6 H H c a h ero KOAAer ajih HD 190603— HD 190993 h O. A. M e ,n b- 
HHKOBa (cm. b ero pa 6 oTe (|)Hr. 4). 

KaK noKaabiBaer HepTe>K 11, a xaKHce xaOAHua XXII, KpHByio C x e 6 - 
6 HHca H ero KOji,iier Mo>KHo CHHxaxb npHMOH, HaxHHaa c k 5300 A h AaAb- 
Hie, c rpaAHenxoM okoao 2. /Iah ajihh bojih, MeHbujHx newt X 5200 KpHBaa 
cxaHOBHxcH 60 , nee nojiorofi, h snaneHRa aC AJifl ([lOxorpa^iHqecKHX Ayneft na- 
xoAHxcH B npeAe,nax, 2>a>o. 



HepxeJK II Gobolo 


B xaOAHue XXII Aaioxca sHaqeHHH K03{})(})HHHeHxa y ajih pasHBix ‘ 

Kp H av H AJIH paSHbIX 3 Cj[)(})eKXHBHbIX AAHH BOAH, BHHHCAeHHblX HO (flOpMy- 
•aaM ( 2 . 35 ). Ecah ajih a,, 11 mh 6 yAeM cHHMaxb SHaqeHHH no KpHBoil 
xe66Hnca h eio KOAAer (KpHBaa C), cooxBexcxBeHHo ajih boah 
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1 ,:i a B a B T op an 

X 4400 A 11 X 5 500 A, TO AJifl y«" noJiyHHM 3.1, a no KpHBon PyAHHK. 
(kphbhh A) AJifl Tex *6 BOAH-Yi;'‘ = 2.4. npHMCM SHaHeHHe yj”*- 3 • U "GAy- 
qeHHoe no aabkhm kphboh C, ksk 6oAee HaAeatHoe. Sra seAHnnHa xopouio. 
coBnaAaeT c AannwnH AAAepa n TpsMnAepa [63], KOTopbie aah 
Tex }Ke AAHH BOAH noAynHAH yjf‘ =2.9. CorAacne peayAbTaTOB HyAcno- 
cnHTaTfa OTAHMHbiM. Boo6me nyjKHo OTMeTHTb, HTO, noAfasyncb 4)opMyAaMn 
(2.35) AAH y n y^,, t. e. aah paanbix a. noAynaeM ananeHHH K03(J)4 >hhh- 
eHTOB HecKOAbKO MeHbuiHMH, AGM 3TO noAynaAocb npH HesaKQHHOM Aonyme- 

HHH = yMenbmeHHbie ananennH Kog^nJ^nuHeHTOB (2.4; 3.1; 3.'lli 

SoAbuie npndAHAfaiOT nac k ncTHne. 


TaSAHAa XXII ob6oocjo 


" , 

^ CO 

ffl 0 / 

5 ^ 

c 

:^co*o 

X4400 

ap 

As 5 00 

«v 

! 

yi„t ^4250 X 5100 I J 1 

i ^ p 

ap Ftv j 


X4060 

ap 

A5400 ^ 

j a \ 

A 

1 

0.81 

1.73 

1.71 2.1 i 0.73 1. 15 1. 31 

1 

4.2 

1 

o.s8 

1.62 2.10 1. 5 


i-iS 

2.12 

1.47 3.1 0.9s 1.75 1.54 

2.9 

0.85 

1,95 1.73 2.11 

X 

1.13 

1.99 

1.41 3.4 0.95' 1.55 1-34 

3-9 

0.85 

1.84 1.63 2.0 


Ecah Mbi npHMeM snaneHHH K03({)$nn,HeHTa yp aah nepesoAa H36Hpa- 
TeAbHoro norAomeHHfl HLl, b o6mee norAoiueHne b HHTepHau,HOHaAbHOH ch- 
cTeMe paBHbiM 3.1, a TaK>Ke aah onTHnecKofi TOAiUHHbi Anc})())epeHAHaAbHoro 
noTAOmeHHfl b KHTepHauHonaAbHofi cncTeMe t = 0. 1 1 , kto noAyneHO Bbime, 
corAacHo KOceKancaaKOHy, to aah o6uiero norAomennH A p b nanpaBAeHHH 
raAaKTHHecKHx noAiocoB noAyqHM: 

^ 900 _ _ 0”»34 ( 2 . 42 ) 

Ecah cpaBHHTb Haiuy BCAHnHHy Ap** c seAHHHHaMH, noAyneHHHM h 
A pyrHMH aBTopaMH: 

X a 6 6 A [86] 0,25 

3. Bhaambmc [143] 0.305 

OopT [100] 0.31 

n. n. riapeHaro [43] . 0.34 

B. E. MapKapHH [34] . 0.23 — 0.40 

TO yBHAHM, 4TO Hauia BBAHAHHa TOHHO COBHaABeT C BeAHAHHOfi FI. 11. O 3 p e 
Haro H 6AH3Ka k BeAHAHne O o p t a. Thkhm o6pa30M BeAHAHny X a 6- 
6 A a — 0.25 — npHXOAHTCH CAHTaTb CAHUIKOM SaHHACeHHOli H nOAfaSOBaTbCH eii> 
He cAeAyeT. 

B TaSAHue XXIII AacTca saBHCHMOcTb a ot X. noAyACHHan no yKa- 
saHHbiM KpHBHM (cM. AepTOAt 11). HHAeKC npH a yKasfaiBaeT, c Abefl KpH 
BOH OHa BSHTa: ajj (PyAHHK), (M e A b h h k o b) , (C t e 6- 

6hh c h ero KOAAern). 

B TaOAHue XXIII AaiOTca TaKJKe cpeAHne SHaqeHHH «• HpH BbiBOAe no 

CAeAHHX MbI npHHHMaAH BCC HO KpHBUH CTeOOHHCa H ero KOAAer 
paBHbIM 2, aPyAHHK H O. A. MeAbHHKOB a paBHbIM 1 . 
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Mn^e iiaeiCH raOjiHua XXIV, npeACTaB,7iHioina5] aaBHCHMocTb H ot 7 • 
y^JierKO no,/iy>]HTCH no paBencTBy (2.27). ' ‘ 

Tafijinaa XXIII ob^ocnio 
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§ 26. OnpenejiCHHe Koa^j^jHpHCHTa o6uiero noraouieuKa h saBHCHMOCTb 
TOjiipHHbi norjioLnaiomero cjioh ot rajiaKTH<iecKoS AOJiroTw 

IIojiyqeHHe KoacJi^HUHeHTa oSmero norjiomenHa HMeex Sojibuioe SHaae- 
HHe HJin H 3 y 9 eHHH cxpoeHHa PajiaKXHKH, KaK axo 6bijio nonqepRHyxo HaMH 
eme b BBeAennH k HacxoHuieH pa6oxe. 06 o 3 HaqaH KO^(J)(j)H^HeHx ocjiadjieHHH 
X;Bexa ( kbr HasecxHo , CBBsano c R 03 (|)(|)Hu,HeHxoM norjiomeHna, 

K.: <7n-l.U8b K), Mb! M0>ReM HanHcaxb jinn cyMMapnoro norjiouieHHn Ai'ri 
no Bceiwy nyxH: ' ' 

A (r) = (2.43), 

neBnano, qxo paBencxBOM ( 2 . 43 ) motkho nojibsoBaxbca xojibRO xoraa 
Korna HsyqaeMbie 06'beRXbi pacnojio>ReHbi b njiocRocxH FajiaRXHRH; Roraa >Ke 
oo'beRXbi pacnojiojReHbi sne rajiaRxnqecRoft njiocRocxn, x. e. Koxiia b 0 ° 
xo npnxoAHXcH nojibsoBaxbca 6ojiee cjiojkhoh saBHCHHocxbio qen (2 43 ) 3 xo 
MSBano xeM, qxo noxjiomajomHft cjioh pacnojiojRen Bnojib ranaRXHqecKoft 

TOJlinHHy, X. e. HOBOJIfaHO qacxo noxjio- 
maro^en cpe^on ne aannx Becb nyxb ao paccMaxpHsaeMon smsm. 

leopnn noraouiennH paapafioxana cobcxcrkm yqeHMM npod) nnria- 
P e H a r o b pa6oxe «0 xeMHbix xyMannocxHx n 0 nomomeHnn cnexa b Pa- 
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76 rjiaBaBTopaa 

jiaKTHKe» [43], AeTop 3toh pa6oTbi hcxoaht h3 sKcnoHeHUHajibHoro aaKona 
H3MeHeHHH K03({)(J)Hij,HeHTa o6m,ero norjiomeHHH b norJiomaioineH cpeAe, rio 
aHajioFHH c 3KcnoHeHUHajibHbiM 3aKOHOM pacnpeAejieHHfl 3Be3^^HbIX lUiOTHOCTefi 
E HanpaBJieHHH rajiaKTHqecKoro nojiioca. HBJiaraa cbok) xeopHio, asTop Aaer 
pHfl HOBbIX MeXOAOB OnpeABJieHHH KOSCjxJiHUHeHTOB o6merO H H36HpaTeJIbHO- 
ro norjiomeHHH, a TaK>Ke TOjiiUHHbi norjiomaioinero cjioh. 

B 3TOM naparpa4)e mh BOcnojibayeMca ajih onpeAeJieHHH odmero norAO- 
. meHHH OAHOH (j)OpMyAOH, BblTeKBIOmeH H3 yKa3aHHOH TeOpHH. OoSTOMy BHa- 
qaAe BKparue h 3 aojkhm reopHio O. O. H a p e h a r o. OpH H3AOA<eHHH mw 
fiyAGM npHAep>KHBaTbCH pa6oTbi aBTopa h 6yAeM noAbsoBaTbca ero >Ke o6o- 
SHaqeHHHMH. 

ripeACTaBHM ce6e, bto norAomaioinaH cpeAa coctoht h 3 baockhx CAoea, 
KOTopbie pacnoAOJKeHbi napaAAeAbwo baockocth raAaKTHKH. Pa3o6beM 3Ty 
cpeAy Ha 6ecKOHeHHo TOHKHe caoh; b xaKOM CAyqae mokem Hanncaxb: 

dA (r) = a (z) dr, 

_ TAB A(r) — noAHoe norAomeHHe. CBexa Ha paccxoHHHH r, a a(z ) — norAOLUcHHe 
Ha eAHHHuy nyxH. 

rioAHoe noxAomeHHe Ha paccxoHHHH r, hah ao cooxBexcxByiomero 
z = rsinb ox xaAaKXHHecKOH haockocxh, 6yAex pasHO: 


A(r) — J a(z) dr (2*44) 

o 

BHeceM B 3X0 paseHCXBO bmecxo a (z) Bbipa>KeHHe: 

z r sin b 

fltz) = £(oe ^ = floe ** 

3xa 4)yHKU,Hfl BBOAHXCfl HO aHaAOXHH C BbIpaHCeHHeM A-HH 3Be3AHOft HAOX- 
HocxH D(z), Koxopoe HMeex bha: 


D(z)=D{0)c p 


(2.45) 


B AOBOAbi ueAecoodpasHocxH Hcn0Ab30BaHHH (|)yHKAHH (2.45) mh hb 6y- 
Aet* BAaBaxbCH, nocKOAbKy weAaiomHe Moryx hhhxh hx b caMOH padoxe 
n. n. OapeHaro. OAnaKO, SHaneKHa nocxoHHHbix ao " p mh hohchhm 
'HHHCe. 

noACxaBAHH (2.45) b (2.44) h paccMaxpHBaa A khk (JjyHKUHio xaKHce ox 
raAaKXHqecKOH uinpoxH b, mh noAVHHM: 


A (r, b) = J agC P dr. 


(2.46) 


flocAe KBaApaxypH dyACM HMexb: 

A(r.b) = 4“4( 1-e P ) (2.47) 

sm b V y 

noAyqeHHaa (J)opMyAa (2.46) aah A (r, b) HBAaexca ochobhoh b npHBO- 
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ilHMOH xeopHH H OHa HMeHyeTCH (})opMyjiOH n. n. riapeHaro^. OtmcThm, 
'iTO aHajiorHHHaH (J)opMyjia 6biJia nojiyiena TaK>Ke XaHxepoM h Map- 
T H H o M [89], a BepivtaHOM [66] 6biJia nojiyneHa (})opMyjia necKOJibKO 
HHoro BH^a, veM (2.47). OAHaKO, ynoMaHyrae aBTopbi noAyaajiH 3 th 4)opMy- 
Abi, FAaBHbiM o6pa30M, c ucAbio BbinHCAeKHH 3(|)(|)eKTHBHoro nyxH Ayva B no- 
rAomaromeH cpeAc, h ohh He nouiAH AaAbiue h ho cmofah pasBHTb reopHio 
laK, KaK 3TO cAeAaji FI.' IT. FI a p e h a r o. 

CosAaB TeopHK) norAomeHHa, FF. FI. FlapeHaro can npHMeHHA ee 
H AaA, KaK yKaaaHO Bbime, paA MexoAOB ajih onpeAeAeHHH K03(|)(})HaHeHX06 
oCmero H HsdHpaxejibHoro noxAomeHHH h OKOHxaxeAbHO ycxanoBHA SHaqeHHe 
3(|)(})eKXHBHOH xo,nmHHbi HorAomaiomero caoh h np. 

3xh onpeAeAeriHH iisAOJKenbi hm b pa6oxax [43, 44, 46]^ h b yqeSHHKe no 
SBesAHOH acxpoHOMHH [45] . Bca xeopHH n BbiBOAbi FF. FI. FI a p e h a r o hb- 

AAIOXCH dOAbLUHM BKABAOM B AGAe HayqeHHH MBAOBeSAHOXO Il'orAOIHeHHH. 

4xo6i.i ycxanoBHXb cmhca nocxoHHHux ir p, b (])opMyAe (2. 47) noAO"‘ 
JKHM cnepBa b = 0°; npn 3xom noAyqnxca neonpeAeAenHocxb, nocAe pacKpbi-' 
XHH KoxopoH 6yAeM HMexb: 

A(r,0)=fl(|r (2.48) 

FIs (2.48) bhaho, nxo tio ecxb c})aKxop ocAa6AeHHa cBexa na eAHHapy pac- 

CXOHHHH, HO XOAbKO AHUIb B OAOCKtlCXH FaAaKXHKH. HcHO, HXO 3Xa (j)OpMyAa 

xa >Ke, Hxo H (2.43). 

Hah HanpaBAeHHH Ha noAioc FaAaKXHKH, b = 90° u t=oo 6yAeM HMexr.: 

A(oj, 90“)=fl„^ (2.49), 

CABAOBaxeAbHO J3 ecxb noAyxoAinHHa xaKoro OAHopoAHoro norAomaio- 
mero caoh, Koxopbifl BbisbiBaex xaKoe A<e norAomeHHe, KaKoe HadAiOAaexcH 
B HanpaBAenHH Ha noAioc FaAanxHKH. XanyK) xoAiUHHy p ivio>kho HasBaxb . 
S^J^^eKXHBHOH XOAIUHHOH CAOH. 

KoFAa b MCHHexcH ox 0** ao 90”, a v — co, aiu 6yAeM HHexb 

A(co,b) = . (2.50)' 

vSin b 

OopMyAa (2.50) npHMeHHMa k cAynaio BHeraAaKXHnecKHx xyHaHHOcxefi, 
nocKOAbKy AynH ox BueraAaKXHqecKHx xyMaHHOcxeii nocxynaiox b Hamy Fa- 
AaKXHKy HSBHe, MOAceM rioAOA<HXb r = co, laKHM oOpasoM, (j)opMyAOH (2.50) 
HOKHO noAbsosaxbCH KaK ajih BHeraAaKXHqecKHx xyHaHHOcxeft, xaK h aj^h 
BB esA, HaxoAHU],Hxca Bue caoh norAomaioineH cpeAH, a ajm bbcsa HaxoAHui,H.K- 
CH B norAomaioiAeM CAoe h HMeiouiHX b = 90«, (j)opMyAa (2.47) ophboahxch 
K BHAy; 

A (r, 90°) (l e p) (2.51) 

IlocKOAbKy HOAHaH (a He 3(|)(|)eKxidBHaH) xoAui,nHa norAomatomero caoh 
Moxex npocxHpaxbCH ao 500 napceK h AaAbuie, ^lopMyAOH (2.51) mojkho 
noAbSOBaxbCH npH HsyneHHH noxAOH^eHHH b oKpecxHocxnx noAioca FaAaKXHKH 
AOBOAbHO HtHpOKO. 

A 6ojiee ooiACTO CAysaa tpopMyjia H, IT. IlapeHaro 6hina BbiBeflena 

A C, LU a p o B bi M |59 1. Ee. mw sAecb ne iiphboahm. OSoSmeimaH (popMyjia A, C. 
HI a p o B a yxHTWBaeT Tanme flOAroTiibin acpcpeKT, t e. npencxaBAeno BHoaHceHae 
AAH A (r, b, 1). • ^ ^ • 
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Ecjih BocnojibaoBaTbCH mbtoaom FI. FI. FFapenaro [43] h onpeAejiarb 
flo H Co AJiH Hamero cjiyqan, t. e. npHMeHAH (})opMyjiy; 

X-l — y = Ig r' — lgHF4 — 5 • 4MI[ sin b, (2,52) 

o 

rae X == — Ig Cq , y = — , a Co — K09<})(J)HUHeHT HafinpaTejibHoro nonio- 

Co 

meHHa, MbI BCTpeXHMCH C paaOM TpyaHOCTeH. 

FTpH npHHeHeHHH 4)opMyjibi (2.52) npHXOAHxcH npeofipaaoBaxb ee 
■ BHerajiaKXHqecKHX xyMaHHocxeft, a a-na sxoro cjiyqaa r'==oo, h noaxoMy npH- 
xoaHxca orpaHHqHBaxbCfl aaBcaoMo HSBecxHbiM aHaaenneM p. KpoMe xoro, 
BHerajiaKXHqecKHe xyMaHHOcxH Haxoaaxca Ha bhcokhx uinpoxax h ypaBHenne 
(2.52) cxaHOBHxcfl Henee xoqHUM. Flo sxhm npnqHHaM ypaBHCHHe (2.52) aJia 
Hamero cjiyqaa cxaHOBHXca Menee npHroaHbiM, xoraa khk oho xopomo npHMe- 
HHMO flJIH aBe3.H. 

Z[jiH onpefleHeHHH nocxoHHHbix a# h f’o no BnerajiaKXHqecKHM xyMaHHO- 
cxHH xaK>Ke HenpHMeHHMa 4JopMyjia, nojiyqaeMaa no xeopHH FF. FI. FT a n e- 
H a r o [43]. 



HO ycnemno npHMeneHHaH FI. FI. FlapeHaro KaBea^aM. Flo neft h onpeae- 
jiHJi FlapeHaro ananenHa h p. 

B cjiyqae npHHeHeHHH xeopHH FT. FT. FlapeHaro k BHerajiaKXHqecKHM 
xyMaHHocxHM, BoaMOKHO nojibaoBaxbCH xojibKo Jinmb (JiopMyjioft (2.50) h, 
noBHflHMOMy, HHqero HeJibaa 6 ojibme cfle.naxb. Flpn axoM, nocxoHHHbie h 
,p Bxo/THx B ^opMyjiy (2.50) b BH^e npoHaBeaeHHH IloaxoMy, qxo 6 bi 

onpefleJiHXb oany na sxhx BejinqHH, Heo 6 xoAHMo Bxopyio npHHHXb ksk h 3 - 
Becxnyio. 

C apyroft cxopoHb!, (popMyjia (2.50) npeAcxaBJiaex Heqxo nnoe, qen ko- 
ceKanc-aaKOH, no Koxopony b § 24 mm onpe.n;ejiHJiH onxnqecKyro xojimnHy ajih 
ceBepHoro h io>KHoro nojirocoB FajiaKXHKH. Kax 6 biJio noKaaaHo b xom jxe na- 
parpacpe, HaOnpaxejibHaH onxHqecKaa xojim,HHa ajih no.niocoB FajiaKXHKH, b 
HHxepHairHOHajibHOH uiKajie, paBna U(nil, ho onxHqecKyio xojimHHy ajih o 6 - 
mero norjiomeHHH b xoh jkc mxajie mm nojiyqHjiH paBHofi 0 “) 34 . B xanoH 
cjiyqae Ana nojirocoB FajiaKXHKH 450 pMyjia (2.50) nepennuiexcH b BHa;e (2.54). 

flop = 0.34 (2.54) 

Ecjih jiJifl anaqeHHH p npHMeM onpeAejieHHH FI. FI. FI a p e h a r o no 
padoxaM [43, 44, h 46[, x. e. p = lOO napcex, xo nojiyqnM ao=3.4, qxo b xoq- 
HocxH coBnaflaex c onpeAejieHHHHH FI. FI. FI a p e h a r o. Kax yKaabiBaer 
FI. FI. FlapeHaro, BejiHHHHa p MeHnexcH b aaBHCHMOcxH ox (1. b) b 
npeneJiax ox 100 ao 200 napceK, xax qxo cooxBexcxBeHHO, corjiacHO (2.54), 
MOAreX MeHHXbCH B AOBOAbHO IHHpOKHX IipeAeAaX H flo- 

PaaHbie HccjieAoeaxeAH nojiyqaAH paaAHHHbie aHaqeHHH ajih xoAmnHbi 
norjiomaiomero cjioh, HaqHHaa ox 100 ao 500 napcex h Bbime, 3 xh xoAmHHM 
norAomaromero caoh. HyncHO cqnxaxb He khk a^i^eKXHBHbie, a Kax anaqeHHH 
■ xex BHCox, Ha Koxopbix eme mo>kho odHapyacHXb norAomenne. TaKHM odpa- 
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30 M, 3TH TOJimHHbl CJIOH HHKOHM 06pa30H He HpOTHBOpeqaT 3$4>eKTHBHOfi HO- 

viyTOJiiUHHe ^ = 100 napceK, nojiyqeHHOH b paAe pa6oT IT. n. O a p e h a r o. 

BBHAy Toro, HTO CBeTy OT BHerajiaKTHHecKHx TyMaHHOCTeft npaxoAHTca 
HpoxoAHTb Becb HyTb HpoTHxreHHfl Hameft PajiaKTHKH no Jiyqy spenna, to HaM 
KasceTCH ecTecTBeHHbiM, hto nojiynaeMaa no SBesAaM xoAmnna norAomaio- 
mero CAOH, B cjiyqae npaMeneHna BneraAaKTHqecKHx TyMaHHOcxen, noAyna- 
>excH npeyBejinnenHOH. 

C neAbK) npoBepKH oahopoahoqxh xoAipHHbi noxAomaiomero caoh hba 
HAOCKOCX bK) r aAaKXHKH H BAOAb PaAaKXHqeCKHX AOAFOX MH BOCnOAbSOBBAHCb 
noKaaaxeAHMH nsexa BHeraAaKXHnecKHX xyMaHHocxeft. Mbi npnBPAHM cpaB- 
Henne MeJKAy co6oh noxasaxeAefi nBexa b HanpaBAennax na raAaKxnaecKHfi 
neHxp H aHxnnenxp. 

B xaOAHnax XXV h XXVI, aaKAioaenbi nAomaAKH b noAyci})epe raAaKTH- 
"vecKoro nenxpa h b noAyc(J)epe aHXHAenxpa. 


TaSjiHaa XXV 


I 

b 

nu 

200° — 270° 

+ 60 ° 1-66 

0.86 (8) 

ii 5 —234 

-4-44 h6o 

0-^3 (13) 

.272 — 280 

-I-44 + 5 ® 

0.76 (lO) 

,300 — 310 

+ 35 1-45 

0.83 ( 3 ) 

310 — 320 

+ 31 — +39 

0-95 (4) 

Cpe.'uiec . . . 

0.85 (38) 


TaSjTHqa XXVI 


I 


1 

b 

nu 

jo'-'— 80° 

+42' 1-50° 

0.61 ( 7 ) 

90 — 100 

+30 — -4-40 

0.72 (3) 

100 — I 10 

+50 — +60 

0-73 (8) 

100 — I 10 

-t-6o — +70 

0.83 (8) 

160 — 170 

-4-6o 1-70 

0.72 (8) 

180 — 190 

-fS 4 h6o 

0.80(10) 

Cpexuee . . . 

0 - 74 ( 39 ) 


Kax bhaho h 3 3 XHX xafiAHU, B noAyc(j)epe raAaxxHaecxoro ueHxpa sHaae- 
HHa noxasaxeAeii UBexa OoAbuie, aeM b aHXHnenxpe, a b cpeAHeM, snaaenHa 
•oxAHaaxjxca na 0.1 1, axo HoatHo canxaxb aobabho omyxHMOH BeAHanHon. ripn 
BbiBOAe cpeAHero aHaaenna noxasaxeAa uBexa axofi xagAHAH npnHHMaAHCb bo 
BHHM anne nonpanxH aa xhh St, h aa neAHaHHy 12 "', no BbiiuenpHBeAeHHbiM 

XpHBbIM. 

HecMOxpa Ha xo, axo sxh nAomaAxn HaxoAaxca na AOBOAbno OoAbUiHx 
j’aAaxxHaecxHX mnpoxax, ohh Bce-xaxH xopomo xapaxxepnayKjT norAomenne. 
riorAOiAeHHe Ha cxopoHe raAaxxnaecxoro nenxpa oxasbiBaexca OoAbuie, aeM 
B aHXHnenxpe. Bee axo yxaabiBaex na xo, axo norAomaK)maH epena na exopoHe 
raAaxxnaecxoro nenxpa naMHoro xoAine, (x. e. Aya npoxoAHx OoAbuiHfi nyxb) , 
aeH B HanpaBAeHHH na aHxuneHxp. 3 tot peayAbxax cxaHOBHxca eme ySeAH- 
xeAbHee ecAH BcnoHHHXb, axo aBeaABi xaxn^e Aarox noAoOHUH 34)4)exx. 

SaxaHaHBaa na axoiw HaAOHrenne peayAbxaxoB HccAeAOBaHHH noPAOUie- 
HHH no BHeraAaxxnaecxHM xyiwaHHOcxHM, mh nepexoAHM xenepb x H3AO>xe- 
i HHK) Bonpoca 0 norAoineHHH na ocHose xoAopHMxepHH nepeMCHHHx aBesA- 
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rJIABA TPETbH 

OnPEflEJIEHHE nOKASATEJlEH U,BETA ZtGJirOIlEPHOflH^ECKHX 
UEOjEHZI H MCCJIEflOBAHHE PAJIAKTH^ECKOPO norJ10II],,EHM5I 

no HHM 

§ 27. Cnoco6 onpeffCJieHHH noKasaiejicH uBCxa ue^CHfl h nauia CHCxcMa 

noKaaaxejiefl uaexa 

OnpeAeJieHHe noKaaexeJieit usexa AOJironepHO/THHecKHx ue(|)eHA HMeex 
6ojibiiioe SHatieHHe xoro, hxo u,e(|3enjit>i Kaxo^siTCH na /rajisKHX paccxo- 

aHHBX H no3xoMy 3aBe;ioMO mo>kho npeAnojiaraxb, vxo ohh HMerox Sojibuine 
H36biTKH uBexa. KpoMe xoro, ue(J)enAi>i noKasbiBarox 6ojibiiioe crymsHHO b 
njiocKOCTH PaJiaKXHKH, FAC Oojibuie Bcero crymena h norAomaiomaH Maxe- 
pHB, H nosTOMy Hay^ieHHe u.e4)eHA, b cmhcac onpeAOAeHHH hx abctob, npeA- 
CXaBASeX 6oAbIIIOH HHXepeC AJIB HSyBBHHH PaAaKXHKH B U6JIOM. Bee 9X0 yKi" 
3biBaeT Ha cnpaBeAJinBocxb Bbi6opa HaMH 9 xhx ob-bexxoB ajih nameft aaAaHH. 
OAHaKO, BBHAy xoro, Hxo H,e(|)eHAbi He onenb MHoroHHCAeHHbi,^ xpe6yexcH 6o- 
jiee xmaxeAbHoe onpeAeAeHHe hx UBexoB, mcm 9xo AeAaexca aJIH o6biAHbix 
3Be3A, noABepraiomHXCH MaccoBHM onpeAeAeHHHM h aHaAHsy. 

B KanecTBe neAocxaxKOB ue^JOHA c xohkh apeHHH HsyneHHH norAomeHHH, 
MOXKHO yKaaaxb na 1) AOBOAbHO anaHHxeAbHoe HaMeHeHHe UBexa c hshc- 
HeHHeM HX dAecKa h 2) na naxoACASUHe ue(|)eHA b Meexax, odHAbHyx SBes- 
AaMH, Hxo npH HaAHHHH HedoAbiHOFO Macuixada, (kbk 9X0 Mbi HMeeH Ha aaa- 
deppauHOHHofi KaMepe I®=1.08 cm) HeHadencHO npHBOAHX k doAbiiiHM CAy- 
qaHHblM OUIHdKaM. 

nepBbift HeAOCxaxoK dbiA npeoAOAeH naMH xeM, hxo 4)oxoMaxepHaA AJia 
onpeAeAeHHH noKaaaxeAeft UBexa noAynaACH b MaKCHMywe dAecKa ue4)eHA. 
JIah npeoAOAeHHH Bxoporo neAOCxaxKa ynoxpedAHAUcb onxHMaAbHbie SKcno- 
3HAHH, HXO npenaxcxBOBaAo noAyneHHK) cAadbix 3Be3A wa nAacxHHKax. 

npH onpeAeAeHHH noKasaxeAeft uBexa D,ecJ)eHA mm noAbsoBaAHCb xeM me 
HHCxpyMCHXOM H 4>oxoMaxepHaAOM, KaK H aah onpeAeAeHHH noKaaaxeAeft 
UBexa BHeraAaKXHHecKHX xyMaHHOexeft. EcxecxBeHHo, hxo 94)(J)eKXHBHaH aah- 
Ha BOAHbi H CHcxeMa noKasaxeAefl uBexa, Koxopbie BbiaeAenbi aah BHeraAaK- 
xHHecKHx xyMaHHOcxeH, ocxaioxcH b chao h aah uetJ^eHA. Cnocod noAyneHHH " 
4)oxorpa4)HHecKoro MaxepnaAa xaume dbiA oexaBAen xaKHM me, x. e. na OA- 
HOH H xoH me nAacxHHKe CHHMaAHCb ABa H3odpameHHH BBesAti b cnneM h 
meAxoM (|)HAbxpax. npHMeneHHe Aannoro enocoda 4)Oxorpa4)HpoBaHHH HMeex 
HeKoxopoe npeHMymecxBO nepeA ApyrHMH cnocodaMH, o neM dbiAO CKasaHO 
' Bbime (cm. fa. II § 10). 

B KamAyio HOHb aah HccAeAyenoH nAouiaAKH noAynaAacb cooxBexcxByio- 
man cxaHAapxHaH oAomaAKa BdAH3H CeBepnoro noAioca. noAbayncb 9Xo9 
HAomaAKOH, Mbi nepesoAHAH noAyHeHHbie noKasaxeAH usexa b HHxepHauHO- 
HaAbHyK) cHcxeMy, peuiaH aah KamAofi hohh cnocodoM HaHMCHbuiHX KBaApa- 
TOB ycAOBHbie ypaBHeHHH BHAa: 

= arm + tm + c, (o.i) t 
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Onpe,t;ejieHHe noitaaaTejieri i;HeTa flOJIro^epHo;^H’^ecK Hx a... gj; 

KpoMe Toro, KaK b Apyrax cjiyqaHx, nojiyveHHbie noKasareJiH iiBexa hc-- 
npaBJiHjiHCb sa aTMoc(J)epHoe norjioineHne. 

Jljm no,®yBeHHH noKasarejicH ueexa mm o6biBHo cxpoHM, KaK yKasHBa- 
Jiocb Bbime B rjiaBe II, xapaKxepHCTHBecKHe KpHBMe (h. m*p) y {£, 
no nojiHpHOH nocjieAOBaxejiMocTH. B xaKOM cjiy^ae, onpeAejiaeMbie 3Be3;iHHe 
BejiHquHbi H noKa3aTe,aH UBexa nojiyqaiOTCH b co6cxBeHHog cHcxeMe n oh0 
BKJiioqaiOT B ce6H: omH6KH UBexa. OqeBHUHO, b uaHnoM cjiyqae nojiyqeHHH no- 
KaaaxejieH UBexa, 3c})({)eKT nypKUHbe He uoji>KeH HMexb Mecxa no npHqnne xo- 
ro, qxo OH ouHuaKOBo BJinnex khk Ha HccjieuyeMue, xan h na cxanuapxHbie 
SBeauH. 3(j)c})©KT PlypKHHbe, x. e. aaBHCHMocxb noKasaxeJieft uBexa or SBesfl- 
Hbix Be,/iHqHH, uoji>KeH HpoHBHTb co6h HpH HcpcBOAe HOJiyqeHHbix HOKasaxt 
.xeH UBera b HHxepHauHOHajibHyK) CHCxeMy. 

HtoSm HadejKaxb SojibiHHx nejiHqHH K03(})(})HUHeHTOB b h c b ypaBHeHHH 
( . ), .Jiyqme cxpoHXb xapaKxepHCTHqecKne KpHBbie no OTue.7ibHbiM cneKxpajib- 
HbiM KJiaccaM 3Be3A, qxo mm h uejiajin. yKasamioro mo>kho uocxHVb ecua 
eejibie H KpacHbie SBeaub, cxanuapTOB paagnTb na xpn rpynnbi h bmccto hbvx 
kphbhx no,7iyqHTb uiecTb. B xaKOM cjiyqae, yKasaHHbie 
HHqxojKHo Ma.jiMMH H HaiuH HOKasaxejiH UBexa 6yuvT 
iiojiyqaxfaCH noqxH b HHxepHauHonajibHOH CHCxeMe. 

nocKOJibKy CHcxeMa noKaaaxejieft UBexa saBHCHx, b o6iueM, ox Hcnojib- 
BHH ^BeXOCj)HJIbXpOB, HHCXpyMCHXOB .HpOHBHXejIH H HpOHHX yC,fIO- 

BHH, a Ha npaKXHKe Bce 3xh ycnoBHa peuKO co6jiiouaioxcH HueajibHO mm oe- 
onpeuejieHHHe naMH noKasaxejiH ueexa b HHxepHauHOHa.nb- 
yro CHcreMy ujih KaacuoH hobh, b oxuejibnocxH. Cjieuyex oxMexHXb qxo noH 
onpeueJienHH noKaaaxejieft uBexa uecjjeiiu see onHcaHHbie ycjioBHH co6jiiofla- 
^HCb HBMH Ce3 H3MeHeHHH, He cqHxaH xex oqeHb peuKHx cZael koZ Tc 

SShT qio Zh* saMenHjiHCb HJieHKaMH 

UqeBHAHo, iTO ohh uaK)x secbMa oxjiHqaioiuyiocH CHcxeMy noKaaaxejiefi ubp 

OHirr;”"’' '»'*'« n3peBO*P«, „ 

nW"‘ = 0.461JU_0.07(10n}5_m)-{-0.34 (3 2) 

Bs s™. .BP, 

6. biojijf. A6acT. acTpof]). o6c., JVg 13 
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82 rjiasa TpeTbfl 

§28. Kaxajior noKaaaTewe# «B€HFa 

B TaCjiHue XXVII mu ^pHBo;^HM Kaxaattw no«aaapfe«efe reBexa HO 
4ted)eHfl. B nepBOM cxojrOue xadjiHau ^a«rea BOfWflKWBBHf- 
Hafl nopHAKOBUM HoMepOM hmciotch sttatiKHf; abs iiixpaxa KorAa . 

•HaxoAHTca B xeMHOft o6jiacxH MjieaHoro IlyTH, oahh— ecAH oHa b nepexoAH- 
iS ofiaacTH; HoMep ocxaBAeH 6e3 mxpHxa, kofab ue^eHAa «« 
cBexAOH oSabcxh; Bo BxopoM CTOA6ue Aanu o6o3HaqeHH5i f J q 

,AorapH(i)MU nepHOAOB. 3xh Aannue b3Htu h3 KaxoAora m_H ® ® P ^ ■ 

HOBAOHU no AaHHUM oOiuero KaxaAora HepeMenHux bboba B. B. K y k a p k h, 
HOBAOHU no Aa^ ^ ^ ^ ^ ^ ^ ^ cxoAdyax Aaioxca raAaKXHne- 

CKHe KOOPAHHaXU. flAH OOAyneHHH 3XHX KOopAHHax HCn0Ab30BaHU xa6AHAbi 
o A b c 0 H a [97]. B luecxoM cxoAOue Aaioxca HcnpaBAennue aa norAomenne 
paccxoHHHH Ae(l)eHA: b ceAbMOM-(})oxorpa(])HqecKHe n®^n™Hbi b MaxcHMyMe 
LecKa B3HXbie, b ochobhom, h3 o6mero xaxaAora nepeMennux 3Be3A K y k a 
p K n H a r ri a p e H a r o. ^ah xex ue(j)eHA. Koxopue b yKaaaHHOM Kaxa- 
riore hmoah enayaAbHue BeAnaHHU— a xaxnx oxasaAOCb Bcero 20, mu ne 
peBeAH BHayaAbLe BeAHMHHU b c})oxorpa(J)HqecKHe nyxcM npnOaBAeHHfl na- 

uiHx nil Male- B BOCbMOM cxoaOub npeAcxaBAeHU niJ,MaKC COOXBeXCXByW- 

Ze MaxrHMyMy 6AecKa ue<f)eHA. B abbaxom cxoaSab Aaexen cyMMapnoe no- 
rAontenarA OAHaKO b nocAeAHCM ne ynxeno nenxpaAbHoe norAomenne (cm. 
hhZ) ; B AecHXOM— norAomenne na 1 KHJionapceK aaa Aannoro nanpaBAenafl. 

§ 29. OnpeACACHHe paccxoflHHii, wcnpaBACHHUx aa norAomcHHC 

Hah noAV'ieHHfl hcxhhhux paccxoHHnft ao ne(J)eHA mu nenoAbaoBaAH ana- . 
ueHHH norAoZHHA A. Aannue b xadAHue XXVII. B “ 

cyMMapnoe norAowenne, aaa Aannux aneaA unAHBHAyaAbHO, mu 
noAbaoBaxbCH ypaBnenneM: 

M = jB + 5-51gr-YHH = m + 5-51gr-A(r). (3-3) 

Bbhay Toro. nxo paccMaxpnBaeMue naMH 3Be3AU_nBAnioxcH nepeMennu- 
mh, mu bhochm b ypaBnenne (3.3) cpeAnne ananenna M n m nrimHft 

to. no.y.,eH„, f TnTap e',. a“ o, 

I a". Bcex Ue Jb .|>OTorpa*H.ecKOli cBCTeMe 
avaAbHue BeAHanHU Wy paccMaxpHsaeMUx aseaA Cbi-hb nepeseAenu ^ 
rrajH^eZe? npoexo. nyxeM npHSaBAenna naninx noKaaaxeAen UBexa. fla- 
,Aee .AAH Bbninc.^.eHHa cpeAnnx M naMH 6uah n®noAbaoBanbi ^opMyAU, naa- 

Tue H3 MOHorpa(l)HH B. B. KyKapKHna h H. H. Hapenaro 1281. 

i^ = _0'»62-l”J301gP(lgP<0.96) 

1(4 = _ 0“ 47 — 1”? 73 IgP (Ig P > 0.96) 

HMea M H m AAH Bcex nauiHX seAHann, nocAe 
noAVAHAH Hcxnnnue pacexoanHa. Koxopue Aaioxca b xadAnne XXVII. H^amn 
paccx™HH oxAHaaZea ox paccxoannH A>Koa, naMnoro ycxynaK)mHM naui- 

HM no xoanoexH. 
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FF Aql . 
3" TX Del . . 
3" U Vul 
>' LN Lyr . 

’ C(1 Lyr . . 

' AL Lyr . . 

' BR VuI . . 

;; xvui . 

yo* 

MW Cyff 
CD Cyg . 

, \38jCyg, , 

\.X Cyg , , 
VY Cy| . 
MZ Cyg . . 
i’Z Cyg . , . 

I X Cyg 

Cyg 

V386 Cyg , , 
VZ Cyg' , 
EG LaS . . 
YLac . . . 
AK Cep , , 
HR Lac , . 

Z Lac . . 
V Lac . , 

X Lac . , 

SW Cas . . 
R5 Gas 

BY Cas , , . 
r-F Cas . . , 
CG Cas . . 
YY Cas . . . 
TU Cas . . ■ 
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)«j« Sseafta j^p l 
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r Atr). 


TV Cam . . 
RX Cam . . 
AS Pet . . 
SX Per . . 

SV Per . . . 
SY Aur . . . 
AN Aur . • 
Y Aur . . 
AW Per . . 
YZ Aur . . 
AO Aur . • 
SZ Tau . . . 
AV Tau . - 
RZ Gem . . 
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s/teMeHTa h floefi ycTaiioBKH. AHa,norHqHo aroMy, mh bbcjih 3Ta.JioH /tjih npo- 
BepKH nOCTOHHCTBa '^lyBCTBHTejIbHOCTH (j[)OTOnjiaCTHHOK, peJKHMa npOHBJieHHH 
H np. BB'H^y Toro, aro OKOnqaTejibHoe noaepneHHe na njiacTHHKe aaBHCHx ox 
MHoxHx npi-mnn, npH nojibaoBaHUH axajioHoivi cjieAyex cxporo co6jiio;;aTb cxan- 
JtapxHbie ycjiOBijjn aKcriOHHpoBanHH h CTaH/tapxHaauHH (fjoxonjiacxHHKH. 

OTajiOH Mbi crajTH npuMeuHTb b npopecce onpeAejieHHH noKaaaxeJiefi ubc- 
xa irecpen^, noaxoMy b axofi rjiane onmueivi ero h cnoco6 npHMeneHHH. 

CBexHipHHCH axajioH 6bui HaroTOBjieH HaMH. Ha u,hhkoboh njiacxHHKC 
Obmo naHeceiio jiaKOM cBexameeca uemecxBo h noKpbixo ceexocjjHjibxpaMH 
bid H rril B BHAe AByx napaji.uejibHbix njiacxHuoK, nocAe qero ohh 6biAH 
lIOKpbIXbl MeXajIAHWeCKOH njiaCTHHKOH, B XOAOre KOXOpOH SblJlH BbipeSaHH 
■OXBepCXHH C OAHHaKOBbIMH AHaMexpaMH B BepXHeft BAOCKOCXH njiaCXHHKH, HO 
c pasHbiMH xcAecHiAMH yniaMH, khk axo noKaaaiio na qepxejKe 12. 



'iepxoic 12 Bobi'bo 

Bbi-iaj io!o, 'ixo oxBepcxHH BbtpeaaHbi noA pasAHMHbiMH xeAecHfaiMH yr- 
-jiaMH, Ha qibxonjiacxHHKe, npHKJiaAHBaeMOH k MexaAAHpecKOH HAacxHHKe mh 
noAyqaeM oxnenaxKH c paaiibiMH haoxhocxhmh. rpaAauHH hx He6oAbmaH no 

npHHHlie HBbOJIbLUOH XOJlIUHHbl IIJiaCXHHKH (3 mm), ObyCAOBACHHOS XOM HXO 
MapKH >iieAaxe,iibH0 6biAO pacnojroxcHXb 6ah3ko Apyr ox Apyra. CACAOBaxeAb- 
HO, OXBepCXHH B OCHOBaHHHX KOHyCOB, AOHOHUieCH Ha nOBepXHOCXb Beinecx* 
Ba, HAH xeA6CHbie yrjibi o) yMcpeuHo pasAiniaioxcn MeiKAy co6oh. 

noAyneHHbie b AanHyio iioab acxpoHeraxuBbr, ao npoHBAeHHH, aKcnoHHpo- 
BaAHCb nOA SXaAOHOM. npOAOAA(HXeAbHOCXb aKCnOSHHHH 6bIAa naxb MHHyx 
KaK A>^H HCCJieAysMOH, xaK H AAH cxaHAapxHOH HAoiiiaAKH. Ohbbhaho, ddh 
cxaHAapi HsapHH noA sxaAOHOM, aKcnoaHUHH AOAA<Ha 6bixb cxporo oahoS h 
TOH are npoAOAA<HxeAbHOcxH. 

OiiHiueM BKpaxue, i<aK HcnoAbSOBaAn mw oxnenaxKH axaAOHa c ncAbio 
npoBepKH nociOHHcxBa cHcxcMbi noKasaxeACH nsexa. TaKaa iipoBcpKa Hyaena 
|B CBH3H C XCM, HXO Ha llAaCXHHKaX, nOAyHCHHblX B paSHblC HOHH, MOJKCX 6faIXb 
HOKOxopoe, KOAcdaHHc B cHcxeMe noKasaxeAcfi UBexa. Hoaxoiwy, aah co6aio- 
/ICHHH nOCXOHHCrBa CHCXCMbl >KeAaxeAbHO npHBOAHXb CHHMKH OXACAbHblX HO- 
neft K OAHOH cHcxcMe, BbidpaimoH aapanee. 

BsHAy xoro, qxo oxneqaxKH axaAona noAyqaioxca b AByx Aynax cnexxpa, 
Hbi MOA<eM onpeACAHXb noKaaaxcAb UBexa axaAOHa c noMoiiibK) xapaxxepH- 
CTHMecKHx KpuBbix, HcnoAbsyn xox >Ke CHHMOK noAKica. Tax, HanpHMep, hmcb- 
IiiHecH Ha nACHKe JMs 748 (chhmok noAnpHofl nocACAOBaxeAbHocxH) oxnenaxKH 
axaAOHa, nocAe HSMepenHH, ahah E'^-p, F'rt,R, Bohah c sxhmh anaqeHHHMH b 
xapaKxepHcxHHecKyio KpHByio, mm noAyaHAH aah SHaneHna noKaaaxcAH hbc- 
xa sxaAOHa nU,=-f2.08. Ho Heraxiiey CACAyiouieH hohh (hoaioc; M> 753) 
AJiH xex Hie xobck sxaAOHa mh noAynHAH aHancHHe niJ,= -f-2,00, xax nxo 
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' sAecfa STaJioH oKaaaiicH riecKOJibKO 6ojiee, ^leM na neraTHBe Ke 748. UBex sxa- 
jioHa, nojiyqaeMbifi thkhm oSpasoM, cjieAyeT onpeAejiHXb no necKOjibKHM xofl- 
. KaM. I 

IlpHBeAeHHbiH npHMcp noKasbmaeT, nxo no KaKon-xo npHMHHe noKaBaxevib- 
UBexa sxajioHa yMenbUJHJicfl, TorAa khk no npeAnojion<eHHK) on ne AOJinten 
MeHbHTCH. 3x0 H3MeHeHHe Mbi anpane npnixHcaxb npoHBJiennK) hjih HaMeneHHio 
UBexonyBCXBHxeJibHOcxH (j^oxonjiciiKH. 

B AannoM cjiynae, ne o6paman BHUMannH na xo, no KaKofi npnqHHe sto 
npoHaoiuJio, mh cMcmaew xapaKxepHcxnnecKHe KpnBbie xaK, qxo6bi noKaaa- 
, xeJifa uBexa axajiona bo BxopoM cjiynae nqjiynnjicH xaKHM jkb, kslk h b nep- 
‘ BOM. ripn 3X0M 6e3pa3JiHnH0, KaKyro KpHEyio mm CMemaeM, nocKOJibny mm 
H enocpeAcxBenno onpeAejiHJin ne cj)oxorpa4)HnecKHe n (JjoxoBHsyajibHHe Be- 
jiHVHHbi, a jiumb noKaaaxeJiH pnexa. B sxom cjiynae mh cABnnyjiH xapaKxepw- 
cxunecKHe KpnBbie nacxojibKo, nxo noKasaxeJib UBexa bo BxopoM CAynae ;H3- 
MeHHJicB na 0.08 aBeapHon BejiimnnH. 

Mojkho nocxynnxb n hiimm oOpaaoM. Ha njienKax, SKcnonnpyeMHX ajih 
pecjieHA, cpaBHHBaeM nsMepenHyio BejiHqnny E Ajih Aannoro noMepa oxne- 
'laxKa axajiona c cooxBexcxByioui,HM noMepoM na ppyron njienKe. 3xo flaex 
naM B03MO>KHOcxb o6Hapy>KiiXb, KaK H Bbime, napyrnenne cxanflapxHMX yc- 
JIOBHii npOHBJieHHH HJIH neOAHOpOAHOCXb. 

B xaOAHue XXVIII Aaioxcn pesyjibxaxbi nsMepeHna (no opnoMy H3o6pa- 
>i<eHHio) uiKaAKH na nAennax iieKoxopbix nJiDipaAOK (iJioxorpa^iHH nccAeAye- 
MOH 3Be3ABi) H cooxBexcxByioiuHe HM 4)oxorpacj)HH noAioca (^lOxorpa^iHH 
noAJipHOH nocAeAOBaxeAbHocxn) . Kax bhaho h 3 axon xadAHUH, paaSpoc Bpj 
jiHiiHHbi F *r HCBeAHK. 3x0 yKasbiBaex na xo, nxo cxanAapxnocxb ycAOBnir 
paOoxbi coOAioAaAacb yAOBAexBopnxejibno. B nocAeAneM cxoAOue xaSAHHw 
AaHH oxKJioneHHH fVr 3Be3AHbix BeAHMHHax. Hcho, PXO COOXBeXCXByiO- 
inne oxKAOHeHHB b noKaaaxeAHx u,Bexa OyAyx na nopHAOK Menbiue, neM sxk 
ananennH Am. ! 

TaSanua XXVIII ob^oocjo ' 
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C neKoxopbiM npHOAHJKeHneM, b npaMoAHneiiHoft nacxn xapakxepHcxp- 
'leCKOH KpHBOft, BeAHHHHy E MOJKHO paCCMaxpHBaXb KaK HpKOCXb. 5 IcH 0, MT^O' 
AAH ynexa nonpasoK mh AOAXiHbi Baaxb paanocxb, x. e. , 

AE',|,r = k'no;i — bah E',, = E'noji — AE. 

Hmbh AE'rt,r> c ee noMOipbio mh ncnpaBAHeM BeAnnnHH E^ ” E^bHCCJI*- 
AyeMOH aseaAH, cnHxan AH'cjir = AE'.(ip = AKl llocKOAbKy nitjir n ni,j)n hbasioxpb 
^lyHKUHBMH OX E'flir E',),b, MO>KeM HanHcaxb: ! 

ni<j)r=/(E'(j>r + AE')— /(E(|,r ) (3-^) 

m4,B=/(E'*p + Ah')^/(E^) 
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Hy>KHO OTMCTHTb, vTo HSMeHCHHe noKasaTcjiH ^BeTa c xoflOM xapaKTe- 
pHCTHqeCltoH KPHBOH MGJKHO yCTaHOBHTb HO HSMepCHHIO H306pa>KeHHH mKaji- 
KH C paSHfalMH nJIOTHOCTHMH. 

yKaaanHbie arajiGHUbie uiKajiKH MGryx 6biTb HcnojibaGBaHbi npn to^hux 
padGTax ytiera aTMGcc})epHGro norJiomeHHH. BnpoqeM, mm ne 6y;ieM sa- 
,'rep>KHBaTbCH 3flecb Ha 3TGM BGopocG, He HMeiomeM Hac B ^aHHOM cJiynae 
ocodGro sna'ienHH. ' , 

§ 31. OnpeACJieHHe HopiuajibHux noKaaaTejieii pBexa ue4)eH.H 

Bbhay TorG, HTG ij;e({)eHAbi hbjihiqtch nepeMeHHbiMH, Gnpe3;eJieHHe Hop- 
MajibHbix noKa3aTe.)iei[ ueexa .ujih hhx npe;tcxaBjiHex j^GBGJibHG xpyflnyio aa- 
Aaqy. OnpeAeJieHHc hx HGpMajibHbix nGKasaxeaefi yaexa hg GgbiHHbiM SBes- 
•XaM cooxBexcxByiGmux cnein-pajibHbix luiaccGB HexcejiaxejibHG. TaKXfe Hexi'e- 
.xaxejibHO 6paxb b KanecTBe HopiwajibHbix 3Be3A H.e4)eHAbi, HaxoAnuj,HecH Ha 
BbicoKHx raJiaKXHHecKHx uiHpGxax BBHAy xoro, hxg He{})eHAbi, naxGAsuiHeca 
b6jih3h rajiaKXHxecKGH hagcrgcth h na bbicgkhx mnpGxax, Kaa 3xg cjieAyex 
H3 pafioxbi B. B. K y K a p k^h h a 126], HGBUAHMGMy, npHHafljiexrax k paa- 
HblM HGACHCXeMaM n.riGCKGH H C(})epHqeCKOH, a 3Be3AbI paSHbIX HOACHCXeM 
HMeiox pasHGo npGHCxGx<AeHHe h noaxoMy ghh bpha jih cpaBHUMbt hg pBexy. 

Bbhay BwinecKasaiHiGro, mu peuiHAH onpeAejiHXb HGpMajibHue noKasa- 
xejiH HBexa hhum nyxeM, juih qei'G mu BocnaiibaGBajiHCb HamuMH 
CBHSaHHUMH C ApyPHMH XapaKXepHCXHKaMH He(J)eHA COGXHGUieHHeM: 

IJli=^a + b Ip P + cA (r) (3.6) 

rj^e a, b h c - HeKOxopue KGacjjcjjHuneHxu, A /r") ^ — cyMMapHGe norjiGiuenHe, 
CocTaBji5iyi KBJK^ow ue(j)eHiibi ypasHCHHe BHji.a (3.6) h peiuan CHCTeiwy 
ypaBHenHit cnGcodoM HanMeHbuJHx KBappaxGB, mu OGjiyqHJiH HGpMajibHuft 
nOKaaaxejib pannuM: 

rm„ = fl + blgP. (3.7) 

]gP BBeACHG B ypanHeHHe (3.6) ajih xgfo, qxoCu HopMajibHue noKaaa- 
xejiH pBexa uecj)eHA cBHsaxb c hx nepnoAOM, nGCKOjibKy nocjieanjiii, kbk hs- 
BecTHo, HaxGAHxcH B xecHGH CBfi3H CG CHeKxpajibHbiMH KJiaccaMH u’e$eHA. 

ripH coCTaBJtenHH ypaBHeHHH (3.6) Heo6xGAHMo dbiJio aapanee npHHHXb 
mu Ka>KAGft petJjeHAfai, khk HSBecxHyK) BejiHHHHy, cyMMapHGe nGrjiGmeHHe 
A(r). /(jih xex peijjeHA, Koxopue no HamcMy noApaaAejieHHio (cm. HHJKe) na- 
XOAHTCH B xcMHUx Mecxax, aah nepBoro npH6jiH>KeHHa, SHaveHHH A(r) bu- 
HHCJieHu corjiacHO xeopHU n. 11. flapeHaro [43], a ajih xex, Koxopue 
HaxoAHXCH B CBexjiux H CBexjio-xeMHux Mecxax, aa K09(j)(})HHHeHx oCmero 
norjioiHeHHH'6u.ao npuHsixo O’" 8, 3Ta BejiH'iHua Koa^iJiHHHeHxa o6mero no- 
rjiomcHHH ajih CBexjiux Mecx Hamefl PajiaKXHKH hobhahmomy OjinaKa k AeS- 
cxBHxejibHocxH. HxoGu HOJiyHHXb A(*t), cuavajia mu buhhcjihjih aah AanHofi 
necfieHAbi HcnpaBJieHHoe paccxonime no HasecxHOH (jiopMyjie: 

Igr = Igr' + Y (3-8) 

a aaxeM — cyMMapnoe noraomeiiHe A ('^) = 7 „r . 1 

riocjie pemeHHH chocoCom HaHMeHbiuHx KBaApaxoB 1 10 ypaBHenHH bhah 
(3.6), cocxaBJieHHux xbkhm nyxeM, nojiynenHue aHaneHHH KoaijjijjHHHeHxoB 
a, b M c 6u.nM npiiHsixu naMw Kan nepsoe npH6jiH>KeHHe. /[ajiee, nojibayacb 
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r:iaBa TpeibH 


3THMH SHaHeHHHMH H npHHHMHH 33 HOpMaJIbHMH HOKasaTejIb UBeTH Bbip^e- 

HHe (3.7) Ka>KflOH ue4)eHAbi, mh nojiyqajiH HenocpeACTBeHHO A(r). lloc- 
jie BHeceHHH b cHCxeMy ypaBHeHHft hobhx A(r) h noBTOpHoro pemeHHH, Mbi 
no.nyqajiH sHaqeHHa ajih K03(t)(j)HUHeHT0B a, b h c bo BxopoM npHOJiH^HHH. 

ypaBHCHHe (3.6), nocJie noACxaHOBKH qHCjreHHbix anaqeHHH Koa^tpHUH- 
CHXOB BO BXOpOM npH6jIH>KeHHH, npHBOAHXCH K BHAy (3.9) . 

rmMaKc = 0196 +0.1581sP + O.322A(r) (3-9) 

+ 0.023 + 0.027 ± 0.006 

OKpyrjiHH 3 HaqeHHfl KoacpcpHUHenxoB, nepenHuiew ero cjieAyioiAHM od- 
paaoM: 

nU„aKc=-O-20 + 0.161gP+0.32 A(r) (3.10) 

+ .02 +.03 +.01 

SnaqeHHH A(r) BbiBCAciiHbie Ha ochobo ypaBHeriHa (3.9), ahioxch HaMH 
B AeBHXOM cxojidue xadjiHUbi XXVII. Hx cJieAyex paccMaxpHsaxb KaK okoh- 

qaxejibHbie BejiHHHHbi. tuon. 

MbI COCXaBHJIH rpa(j)HK saBHCHMOCXH nil, HSKC OT Ig P ^ 

TCJK 13) npoBOJiH npHMyK) jihhhk) 011, h == 0.20 + 0.16 Ig P. 


• • • • 


Hof«.nU| 


0.Z 0-3 0.4 0-5 0^ 


o-i 08 09 W 


"ti vTbS *3^ 


HepTBiK 13 Bibj'bo 


KaK bhaho h 3 qepxejKa 13, npHMaa npoxoAHx, kbk cACAOBaAO OJKHAaTb, 
•OKOAO ocHOBaHHH pasdpocaHHbix xoqeK. H3 qepxe>Ka bhaho xaKHte, hxo h^ 
Koxopbie XOHKH nu „aKc uerpeHA Ae>Kax iiHJKe npHMOH 1 lU - a + b Ig P, 
a xaKJKe na kphboh. Ohobhaho, hxo no sxhm uetpeHAaM KaK cyMMapHoe nor- 
AomeHHe A(r), xaK h K03^4)HUHeHx HefixpaabHoro noraou],eHHH o agakhu 
noayqHtbCH pasHbiMH nyaio. 3xo xe uecpeHAW, Koxopbie naxpAHTCH na 6 ah 3- 
KHX paccxoHHHHx H CBBX OX HHX HB noABep>KeH 3aMexHOMy KOCMuqecKOMy nor- 
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^omeHHK) HJiH >Ke caMH onpeAGJieHHH noKasateJieH uBeTa no;iBep>KeHbi cjiy- 
qafiHblM OIUHdKaM. 

Otobiwho, bto o6paTHoe sHaaeHHe K03(|)(})HUHeHTa c aojib<ho paBHHTbCH 
BejiH^HHe B 3T0M Cjiyaae oSpaiHoe SHaBeHHe c paBHo 3 . 21 , bto otjihbho 
coBnaAaGT c bcjihbhhoh nojiy^eHHofl HaMH b § 25 jXJisi HHTepnauHO- 

HaJibHOH CHCTeMbi A-fiBH bojih. CoBnaACHHe cjieAyer cHHTa-rb OTJiHqHUM, tbm 
^OJiee, MTO 3TH BeJiHMHUbi nojiyqenbi coBepmeHHO pasubiMH nyxsiMH. 

§ 32 . OnpeACJicHHe H 36 biTKOB UBexa no noKasaxcAHM nsexa pe^enA 

B AecflxoM cTOJi6ue Ta6jiHAbi XXVII AaioxcH snaqeHHH HsdbixKOB uBexa, 
pacqHxaHHbie iia 1 KH,xonapceK, hjih, qxo xoace caMoe, — K034)tj)HUHeHXbi k 3- 
Cnpaxe-iibHoro norjiomeHHH^ B cjiyqae, KorAa uec|)eHAa HMeAa 6oAb- 

niyjo raAaKTuqecKyio ompoxy, Bbiqnc.JiHJicH 3(J)(j)eKXHBHbiii nyxb Jiyqa, n^DnqcM 
AJIH noAyxoJiiUHHbi noi'AoiAaiomeft cpeAU npunaxo p = IsO napccK. ripH- 
BOAHMbie K03(jKl)HIJ,HeHXhl At .XerKO MO>KHO nepCBeCXH B K03(})(|jHAHeHTbI 

oSmero iiorAomeHna nyxeM yMHoa<eHHH na y = 3-i (cm. § 25 ) h aaxcM — Ae- 
AeHHH iia 1 . 08 . 

G ucjibK) 6oxee nxaHOMepHoro HsyqeHHH norAomeHHH no HSObiXKaM 
ABexa, Mbi pa 3 Ae.nHJiH coAep>KainHecH b nameM Kaxajiore uecjjeHAbi no npHS- 
HaKy Hx MfiCTono-noa-ccHUfi b xcmbbix h cbctxux oOxacxax Mxeqnoro nyxH. 
JUna 3 X 0 X 0 Mbi BocnoAbaoBaxHCb axxacoM Pocca h KaxbBcpxa [ 106 ]. 

B CBHSH c 3 THM HaiJi cnHCOK 6biA pasOnx na xpn rpynnbi: 1 . uecJ^enAbi, 
BtaxoAHiAHecH B cBCXAbix MccTax MxeqHoxo riyxH, (ne HMeiomne mxpnxa naA 
nopHAKOBbiM HOMepoM), 2. ue(t)eHAbi, naxoABtuneca b xcmhux oOxacrax 
foSoaHaqenbi AByMa luxpnxaMn), 3. neq}eHAbr, naxoAHiuneca b cBexxo-xeMHbix 
oQaacxax (oOoanaqeHbi oahhm mxpuxoM). FIocneAHHe Hyatno paccMaxpnBaxb, 
KaK HaxoAamneca b oOjiacxn, nepexoABinen ox cbcxjioh k xcmhoh. 

HMca B BHAy BbiuieyKasaniioe Aeirenne, npeAcxaBAaex HHxepec BbiBecxn 
cpeAHne BeJinqniibi K034)<.l3HU,iieHTop n36HpaxeJibHoro nopAomenHa AJia cBex- 
Abix, xeMHbix n nepexoAHUiHX oOAacxen b oxAeJibHocxn. 

yKasaiiHbix rpynn cpcAHne sHanenna K03{l)4)HUHeHX0B H36HpaTe.nb- 
Horo norAomenna noMeinenbi b HHX<ecAeAyK)UJ,eH xaOAnqKe. B 3xh rpynabi 
He BOUiAH necJjenAbi, Koxopwe naxoAaxca na paccxoaHnn r <■ =,oo napcex, no- 
CKOAbKy A’la 6.IIH3KMX netl)eHA noKpaciienne ne BeJiHKO, n xeM caMbiM, npH 
HaAHqHH saMexHOH omnOKH, onpeAeAenna noKasaxeaen u,Bexa cxaHOBaxcsi 
HeHaAexiHbiMH. B cbh 3 h c 3Thm h 3 cnncKa, Aewamero b ochobc Ta6AHUbi 
XXXVIII, Bbinajio luecxb uecjjenA. 


rpyntia 

HU/i Knc 

n 

CBKT.iaji o 6 ;iacTi. 

+ 31 

47 

Baoigcjo a(^3 

±. .04 


CB«“T,io-Te!»H}5H o 6 ;jacTi» 

0.43 

25 

GoOTgej-Mgsmo smg 

±. 06 


TcMHati o 6 .iacTi> 

0.73 

32 

66g5mo 3(^g 

± .07 



1 llamH K03cl!cl)Hi(HeHTW, Pyflyx jih ohh uspHpaTeJibHoro, o6mero hjih neHTpaJih- 
«oro noraomeiiHH, naAO paaflejmxb na 1.086, qxoSH nojiyqnTb K03(l)4)HAHeHTM b tom 
CMHCJ ie, ItaK 3TO nOKHMaei’CH B C|DH3HKe. 
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Ecjih oKpyrjiHTb ;iaHHfaie stoh Tafi^iHUbi, /(jih K03({)(J)Hu;HeHT0B noKpac- 
HeHHH nojiyqHM: cBeraoH odjiacTH + 0"; 30. cBexjio-TeMHoS 0’<*45 

H AJIH XeMHOH 0«75. OaeBBilHO, axo K03(})$HUHeHXH BfaiqHCJieHHbie AJIH 05- 
.aejibHbix Mecx, Moryx cHJibHo oxjiHnaxbCH ox npHBe;^eHHbix cpe;iHHx OKpyr- 
JieHHblX BeJIHVHH. 

HeKoxopbie, AaJieKo HaxoAHmHeca uetj^eH^bi ;iaiox HeOojibuiHe BejiHaHHH 
H36bixKa uBexa Ha 1 KHjionapceK. 3xo, noBHAHMOMy, BbisBaHo xeM, qxo do^br 
maa qacxb noraomaiomeH MaxepHH naxo^TCH b HCKoxopbix HanpaBjieHHax 
Ha dojiee 6 jih 3 khx paccxoaHHax, axo h yMenbUiaex HsdbixoK ueexa na 1 kh 
jionapceK. Ha axo yKasbiBaiox xaKJKe Oopx h Ocxepro^ [75], ' 

CpaBHHBaa xenepb cpe.^HHe 3HaaeHHH HadbixKOB psexa c paHHMMH 
CxeddHHca, Xa(J)([)6pa h Ynx^^oppa [120], bhphm, axo pac- 
xojKpeHHe HauiHx K03(})(]}HaHeHxoB HeB&iiHKO. Tax, iianpHMep, yKaaaHHbie aB- 
xopbi HamjiH pjia cbcxjioh odjiacxn b Cxpejibpe HH=0.10 h b cpepneM xaKor^ 
>Ke nopapKa hjih dojibuie — ajih ppyxHx odjiacxeft. Ecjih yKaaaHHyio BejiHHHHy 
nepesecxH b HHxepHapHOHajibHyio cHcxeiwy, nojiyanxca Hn,=0.15, a Mbi 
B xoH JKe UBexoBOH cHcxeiwe pjia cBexjibix Mecx HMeeM HLJ;=0.31. C nojiy- 
aeHHbiM pacxmKpeHHCM mo>kho npHMHpHXbca, nocKOJibKy nauiH HH h Hsdhix- 
KH UBexa CxeddHHca Hero KOJiJier nojiyaeHbi no pasHbiM od-beKxaM.’ 
KpoMe xoro, nauiH anaaenHa nadbixKa uBexa hbjihioxch ocpeuneHHHMH no pauj 
HbiM CBexjibiM odjiacxaM MjieaHoro Hyxn, a ajih HeKoxopbix CBexjibix ofijia- 
KOB snaaeHHH HsdbixKa UBexa Moryx poBOJibHO cHjibHo oxkjiohhxch ox cpe^- 
Hero 3HaaeHHa. ' 

Hxodbi ydeuHXbca b HaAe>KHOcxH Hamux noKa3axe.neH psexa h HadhixKOf 
PBexa, Mbi npoH3BejiH cpaBHepne naiuHx paHHbix c paHHbiMH o ceMH pe^ennax 
Xeiipena [81], CpaBHenne npeAcxaB.ireHO b xadjinpe XXIX. , 

TaSjiHpa XXIX j 


Saeaxa 

3s^)b,33sms3o 

HUh 

OUb 

HU„ 

HUb. 

V 386 Cyg 

+ 1^*50 

+i"f 25 

o”?9S 

I^flO 

MW Cyg 

1. 10 

0.80 

0.38 

0.32 

VY CTg 

1.00 

0.75 

0.19 

0.25 

BB Cyg 

X.40 

1.30 

0.68 

0-54 


1.65 

1.50 

1. 10 

I.!2 

SZ Cyg 

T.20 

0-95 

0.42 

0.43 

CD Cyg 

+ 0.90 

-f 0.70 

0.18 

0.16 


Kbk bhaho h3 3XOH xadAHpbi, HauiH noKasaxeAH pBexa He oaeHb oxah» 
aaioxca ox noKasaxeAefi pBexa X e h a e h a, pecMoxpa Ha HcnoAbaoBaHHe hm 

H HaMH pa3HbIX (JiHJIbXpOB H HAaCXHHOK, XOXH H AJIH OAHOH H XOH »e o6jiaCTH 
cneKxpa; nadbixKH ace pBexa coBnaAaiox eipe Ayaiue. OAHaKO HywHO oxMexHm 
axo ceMH 3Be3A ajih cpasHCHHa mhao, xbm doAee, axo cpaBHHBaeMbie peijie- 
HAbi HaxoAHXCH B OAHOH H XOH JKe odAacxH HeSa. TfeM He Menee, cpaBHeHHe 
noKaaaxejibHO cbohmh dAaronpnaxHbiMH peayabxaxaMH. 

CpaBHeHHe HauiHx noKasaxeueft pBexa ajih necKOAbKHx abchxkob AOAro- 
nepHOAHaecKHx peiJieHA c noKasaxcAHMH pBexa F. C. B a a a a a h a [7] 
AAh 3XHX »e od-beKxoB odHapyacHAO b odipeM yAOBjiexBopnxeAbHoe corAa- 
cHe, XOXH OAHaKo HCKOTopbie petJieHAw noKaaaAH aoboabho doAbuioe pac- 
XOJKAeHHe. riOBHAHMOMy, HCKOXOpbie HeCOOXBeXCXBHH CBHSaHbl C HeodxOA^; 
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MocTbK) npHBeACHHH 060HX pHAOB onpe/ieJieHHH noKaaaTejiefi pBeta k o/ihoh 

SaKanvHBaH na stom n3Jiox<eHne pesi'JibxaTOB Hccjieji.OBaHH5! norJioipe- 
HHH, ocHOBaHHoro HH i-iauJHX KOjiopuMeTpu'iecKHx AaHHwx, Mbi nepeftiteM -re- 
nepb K BonpocaM o HeHxpajisHOM norjiomeHUH b ra.xaKXHKe h o nojiapHsauHn 
CBexa flH(})cj)y3iibix h BHei'a^iaKxi-iqecKHX xyMaHHOcxeft. 3xh Bonpocbi xaKace” 
xpaKxyioxcH c xobkh apeHun HsyqeHHH rajiaKXHvecKoro norJioineKHH h ocho- 
BaHbi npeiiMyinecxBenno na HameM i[a6j’iK)/[,axe.abHO!Vi MaxepHa.ne. 
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rjIABA HETBEPTAfl 

'OnPEAEJIEHHE HEHTPAJTbHOrO nOEJIOIHEHHH B TAJIAKTHKE 
HSyqEHHE nOJiqPHSAUHH JiyqEH flHOOySHblX H 
BHEEAJIAKTHqECKHX TyMAHHOCTEEl 

§ 33. OnpcACJicHHe HefiTpaJibHoro norjioiueHHH b FaJiaKTHKC 
r' 

B HaiucH PajiaKTHKe, KaK HSBecTHO, ycTaHOB.neHO cymecTBOBaHHe hbSh- 
paTCJibHoro HJiH cejieKTHBHoro norjiomeHHH. B HacToameM naparpa4)e mw 
nonbiTaeiMCfl noKaaaTb, qro b neft, napHAy c H36HpaTejibHbiM norjiomeHHeM 
cymecTByer omyxHMOH BejiHqHHbi HeHTpajibHoe norjiomeHHe. BnpoqeM npn- 
cyrcTBHe HeHrpajibHoro norjiomeHHH b PajiaKTHKe xanme HSBecTHO, ho eme 
He Aejiajiacb nonbixKa KOJiHqecxBeiiHOH dueiiKH axoro bhah norAomeHHH, a 
xaKaH noHbixKa Moacex HMexb SoAbuioe BHaneHne. 

KaK H3BecxHO, HBfinpaxeJibHoe norjiomeiiHe 6oAbme Bcero npoHBAHexca 
B HOKpaCHeHHH 3Be3A, 3 HeHXpaAbHOe HOrAOIHeHHe AOAIKHO npOHBAHXbCH B 
BHAe npocxoro SKpaHHpoBaHHH He6ecHbix oS-benroB, h noaxoiwy oho aoaacho 
: HsyqaxbCfl, rjiaBHbiM o6pa30M, no noAcqexaM sboba h xyMaHHOcxefi. 

OcHOBbiBancb na noAcqexax BHeraAaKXHqecKHx xyMaHHocxeft, X a 6 6 a 
[ 85] noAyqHA onxnqecKyio xoAiUHHy ajih lomnoro h ceBepnoro noAioca EaAaK- 
THKH. rioHHXHO, qxo 3X3 BeAHqHHa BKAioqaex b ce6H KaK H36HpaxeAbHoe, xaK 
•H HefixpaAbHoe norAomenne, x. e. ee mojkho cqnxaxb o6mHM norAomeHHeM, 

OnxHqecKaa xoAiiiHHa oueHHBaexcH na ocHose 4>opMyA (4.1) h (4.2), bw- 
BeAeHHbix X a 6 6 A o M [86]: 

lgN(m) = 0.6m - 9.12 . (4.1) 

IgN(m) = 2.115- O.lScosecb . . . .(4.2) 

3xh (jiopMyAbi ObiAH BOAyqeHbi Ha ocHOBe noAcqexoB BHeraAaKXHqecKHX 
xyMaHHOCxeft. 06e (jiopMyAM onpeAeAHiox hhcao xyMaHHOcxefi: na oahh KBaA- 
paxHbifi rpaAyc. OAHaKO, Exopan 4>opMyAa Aaex hhcao xyMaHHocxeft aah npe- 
AeAbHoft BeAHqHHbi KaxaAora X a 6 6 a a, hah npn noAcqexax X a 6 6 a a, — 
Ha OAHH KBaApaxHbift rpaAyc aah Aannoft raAaKxnqecKoft uiHpoxbi, h oaho- 
BpeMeHHo yqHXbiBaex KpacHoe CMemenne. 

KaK yKaabiBaex n. H. DapeHaro [45], ecAH yqecxb ajih nepBofi (jiqp- 
MyAbi KpacHoe CMeuicHHe, a ajih (jiopMyAbi (4.2) saHOBO onpeAeAHXb ko 3$- 
<J)HUHeHx nepeA KoceKancoM, to ohh nepenHuiyxcH b xaKOM BHAe: 

Ig N(m) = 0.55 m -f- const . . (4.3) 
lgN(m)=const — O.lTcosecb . .(4.4) 

EcAH H3 (jlOpMyA (4.1) H (4.2) B03bMeM OXHOlUeHHe K034)4^HHHeHX0B } 


noAyqHM OHXHqecKyio noAyxoAinHHy, norAomaiomero caoh b EaAaKXHKe, 
•'OueHeHHyio Xa66AOM Bp'"25. A ecAH mh BocnoAbayeMCH (JiopMyAaMH 
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OnpeAejieHHe HeftTpajihiioro nornomeHHH. HayneKHe nojiHpnsai^HH 93 


■ n *^1 

(4.3) H (4.4) A'lin oTHomenHH rex >Ke K034)c|)HUHeHTOBi, nojiy^HM O.Ji.. 

Sra Bejinqnea onTHnecKOH toauimhu coBnaAaex c BeJiHqHHaMH, KOTopbie no- 
jiyMHJiH Oop r 1100], n. IL riapenaro [43], B. E. MapKapnH 
[34] H aBTop HacTOHinero HccJieAOBanHa (cm. Bbime). 

BeAHqHHbi, no.iiyHeHHbie sthmh aBTopaMH, Hy>KHO cHHTaTb OoAee 6 ah3- 
KHMH K AcacTBHTeAbHOCTH, no3TOMy npe>KHiOK) BejiHMHuy X a 6 6 A a, T. e. 
t=0''' 25, npHXOAHTCfl cHHTaTb aam^eHHOH h eio noAbSOBaTbca He cAeAyer. 

HecMoxpji na neKOTopbie HCAOHeTbi, b noACHerax X a 6 6 a a, CAeAyej 
npHSHaTb, HTO ocHOBbieaHCb Ha noACHerax BHeraAaKXHHecKnx xyMaHHOCTCH, 
MOJKHO BOoOme HOAyHHXb oOinee norAomeHHe naAOKnee, hbm ho ApyrHM o6b- 
eKxaM EaAaKXHKH. OAnaKO, onpeAeACHHa HsOwpaxeAbHoro norAomeHHH b Ea- 
AaKXHice no BuerajiaKXHqecKHM xyMamiocxHM ne hphboaht k oco6o xohhhm 
H sdbixKaM UBexa b cbh3H c xcm, hxo xpyAHO noAoOpaxb HopMaAbHwe noxasa- 
TeAH UBexa ra-iraKXHK, Kax axo oxMeueHO Bbiiue=^ (cm. § 23). FloaxoMy mm 
CHH xaeM, Hxo no BHeraAaxxHuecxHM xyManHocxaM Ayquie onpeACAHXb o6uxee, 
HeA<eAH HaOnpaxe.nbHoe norAomcHne. 

06uj,ee norAomcHHe no BiieraAaxxnqecxHM xyMaHHOCXHM noAyqaexca 
AAH xoro yqacxxa cnexxpa, b xoxopoM (|)Oxorpa([iHpyKixcfl BHera.naxxHqecxHe 
xyMaHHOcxH H npoH3BOAHXCH HX noAcnex. Ho onpeACAeHHK), c(J)opMyAHpOBaH- 
HOMy Bbune, b axo norAouieHne bxoahx xax neaxpaAbHoe, xax h HsdapaxeAb- 
Hoe norAomeHHe. 

HaOnpaxeAbHyK) qacxb nor,iiomeHH5i mm o6Hapy>KHBaeM no cpaBHennK) 
MeJKAy co 6 oh H 3AyqeHHfi sbcsam b pasHHX yqacxxax cnexxpa, cxaJxeM, b {]) 0> 
xorpa^HqecKOM h (]roxoBH3yaAbHOM, a HenxpaAbHOH qacxH noxAoiueHHH mm hc 
MO>K eM o6Hapy>KHXb npocxHM cpaBHeHHeM Asyx yq-acxxoB cnexxpa. 

Ho, ecAH MM 3HaeM oOiuee norAomenne h naOnpaxeAbHoe b, oxAeAbHOCxn, 
Mfai cyMeeM, noHuxiro, onpeAeAHXb HeSxpaAbHoe norAOUi,eHHe. 

B CBH3H c axHM HeoGxoAHMO BbiacHHXb xoqHbift saxoH noPAOiueHHH. C 
3T0fi ueAbK) paccMoxpuM xaxHMH qacxHuaMH o6yc.AOBAHBaioxcH HeftxpaAbHoe 
H HsOnpaxeAbHoe norAoiuennsi b oxACAbnocxH. 

Kax H3BecxHO, ecAH AnaMexphi nacxHU, xoxopbie yqacxByK)x b noxAome- 


HHH, nopflAKa 


X 

27C 


• HAH Menbuie, xo OHH Aaiox HaOnpaxeAbHoe norAomenHe, 


a ecAH paBHM hah OoAbuie — HeaxpaAbHoe. 

Ecah I dyAcx 03Haqaxb HHxeHCHBHocxb HSAyqeHHu, y>xe noABeprmeroca , 
noxAoiueHHK), a lo naqa.AbHyK) HHxencHBHocxb, xax H3BecxHO, mojxho Hana-^ 

caxb: , . 

T=Ioe-wi (4.5) 

XAC k K0at(H|)Hu,He.HX iiorAomeHHfl, H— AHHefluaa xoAutHHa norAomaiomeg 

1 Mojkho noKaaaxb, hto oTiiomeiiHe sthx Koa^JtpHUHeiiTOB AeftcTSHTeAbHO Aaex 
(^nTHqecKy)o noJiyTOJiiumiy norAomaioiuero caoh b raAaKTHHe. Aah axoro (po^yay 
(4 2) iiHuiyT KHK aah raaaHTHqecKoro nojiioca, xax h jyiH b ^ 30°. B cayqae o — 30 , 
3 **eKTHBnbiH nyxb ayqa b norjiomaromeft cpeAe yBe.naqHBae'rcH babog. /(aAbHeHinne 
paccyjKAeiiHH npuBOAHT k Xoiiy, qxo oTHomeioie othx K03c[)ci)HAHeHTOB flaex onra- 
qecKVio no.nyTOjiiAHiiy norAoiAaiomero caoh. 

2 Bnpo'qew, b rieitoTopbix cxtyqaax BHeraAaxTHqecKHe TyrviaHHocTU hbahiotch 
eAHHCTBeiiHbiMH ’oO'beicTaMH, no KOTOpwM H MOJKHO onpexeAfSTb HsOnpaTejibHoe norAO- 


meHHe. 
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rjiaBaneTBepTaH 

cpe^u. K03$(J)HUHeHT k oKOHqaTejibHo, KaK sto ycTaaoBJieHo, aaBHCHt ot 
Y> I'Ae p iruaMerp qacTHUbi (cm. [76J). 

OqeBHflHo, (})opMyjiy (4.5) MoaiHo TaKa<e nepenHcaxb b BH.^e (4 6)- 

] = Ie ■ 

" ’ ( 4 , 6 ) 

iVie K034)(J)HUHeHT k saMeaen c yaeroM aeaxpajibaoro nor;iome- 

2 — TOfliuHaa norjiomaiomero cjioh. 

He.xpy;rHQ BH.aexb, axo .ziaace ecjia cpe^a pasMepoB aacxaa, yaacxByiomHvi 
B norjiomeHHH, AOMaaapyex aeKoxopua onpeaejieaabia flaaMexp mm ae 
B npase npHaHMaxb AJiH Bcero yaacxaa cneaxpa oaaa a xox xe aaKoa norjio- 
laeBaa, CKaweM, ayia a-*. TaKHM o6pa30M, b aaKoae X “ Bejiaqaea a 
MOJKex npaHHMaTh see asaaeroa ox 0 ao 4, Kaa axo 6bijio oxMeaeao aaMH b 
§ 45 . cJxo xopouio H3 paccMoxpeaafl Kpasbix cneKxpodjoxoMexpaae- 

cKHx rpaaaeaxoB noKpacaesuiax sseaa B. 

Bonpocy nocBameaw pa6oxbi: O. A. MejibaaKOBa 
^7], Tp 3M n,nep a [134], CxpyBe, Keaaaa a TefiaeKa [133] 

Xa4.*epa HVar- 

«oc™®~?rrr%T rrrMe^ 

« yHx,(j)opAy, CxpyBe, KeaaHy a Pya- 

Ocpeaaeaaaa (})opMa axax kphbmx, b saae oaaofi Kpasoft, aaaa aa aep- 

Te>Ke 15. XtJiH aajibaeiimero, kbk ysHaaM Baaie, mm BOcnojibsoBaaacb sxoft 

hpHBOH c aeJibK) nojiyaeaHH pasabix aaaqeaHft a noaxa aaa Bcero BaaHMoro 
yaacxKa cneaxpa. ' onAnmui,. 

Kaa H3Becxao, BejiaaMaa Ani,npH aayqeaaH cneaxpocboxoMexpaaecKH-x 
rpaaaeaxoB nokpacaeBiuax asesa, npeacxaBjiaex paaaocxb b BBeaaaoft bcjih- 
MHae ajiH paccM^pHBaeMOH aJiaabi bojibh Meaiay aopMajibaofi a noKpacaes- 
mea aseaflaMH. C axoa aeJibio xaa nongapaiox SKcnoaaaaK), qxoSbi aaxeH- 
casaoexH aenpepbiBaoro cneaxpa cpaBaaBaeMbix asesA AJia Aaaaofi A^aaM 
Bojiabi ObiAa paBabiMH. ‘ 

BBHAy xoro, qxo paaabie aBxopbi Spajia aah OAHaaKOBoa BaxeacaBaocra 
paaabie yqacxKa cneaxpa, mm npaAaBajia nonpaBKH k noAyqeaaHM aMa Am 

TaaaM odpaaoM, qxodbi okojio X ooOOA oaa hmcab 6bi pasayio aaxeacas- 
Boexb. PaaaoexH, acnpaBAeaabie xaxaM odpaaoM mm odoaaaqaM qepea Am'. 
*laK, H3MepeaHH Bcex aBxopoB mm npaseAH k oaboh cacxeMe, b cmmcaP 
ypaBaeaaa MaxeacaBaoexa b oabom a xom >Ke yqacxae cneaxpa. 

Bee BaaBaaabie aBxopbi cxpoaAa xpaBbie oxaocHxeAbBbix cneKxpo(J)Oxo- 

MexpaqecKHx rpaAaeaxoB noKpacaeBuiax aBeaA Am ox -L . t. e. aapaBee npa- 

HHMaAa, qxo aMeex Meexo aaKoa X-^ (x. e. ajih MejKaBeaABoro Bemeexsa 
npaa aMaexcH xaaoa aaKoa, Koxopbia npaaoAHX k xoMy, axo paenpeAeAeaae 

paccy>K?eZa“oIoua"^HTf 2 noBTopasM 
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OnpeaejieHHe iiefiTpajibHoro uoraomesHa. HayieHKe noiiiapHaapiiH. 95 


B cneKTpe asesAH QiiHEaBarfec* El^f-aHKa 

ToqHee — B h h aj, itct npa Sojree' KHaasaa®’ 3H®«eHaa mpeTQBQft Tewne- 
bi). 
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rjiasa leTBepiaa 


CTe66HHc, Xac})4)ep h (yHT(|)opfl [122] yKasbiBaioT, ’ hto 
rpa(j3HK SaBHCHMOCfH Am OT X-^ HBJineTCH npHMOJIHHeHHblM, HO eevi»: 
BHHMaTeJIbHO paCCMOTpeTb nOJIOH<eHHH TOMBK Ha BCeX Tpex KpHBbIX, BaiWeTHM, i 
MTO OHH HOKaSblBaroX OTKJIOHeHHe OT npHMOH B OAHy H Ty JKe CTOpOHy, Tax 
MTO oS'bHCHHTb 3TO HBJieHHe CJiyHaHHOH OmH6KOH HeJIbSH. BsHAy STOTO, CO-' 
rjiacHo c|)opMyjie (4.6), Kax yKasano Bbime, mm nocTpoHjiH xpHBbie no co-' 
OTHOUieHHK); 

Ig (Ain' — D) = ]gc — algX=alg— -|-lgc (4.7) 

A 

OTKyaa .HJiH jraHHoft X mo>kho cpaay nojiyaHTb SHaneHHH. Tax nocxy- 
najiHPy^HHX [107], O. A. Me ji b h h x o b [37] h Apyrae. 

B paBCHCTBe (4.7) BejiHHHHa D BXJironaeT b ceOa nonpaBXH aa HyjibnyHXT 
a6cojiK)THOH BejiHMHHM, paccTOHHHH, a Tax>xe aa HCHTpajibHoe HorjionieHHe. 

Ha HepTe>xe 14 xpHBbie nocTpoenbi ajih D=0.4 BBH;iy roro, hto npn axoAfr 
aHaxeHHH hocxohhhoh b (]}oxorpacj)HHecxoH hhcth cnexxpa a nojiyqaexca 0jih3- 
KOH X eAHHHue. Taxyro >Ke BeJiHHUHy jiJia D npHHHMaex h P y .zi h h k. 

Kax yxaabiBajiocb Bbime, na qepTe>Ke 15 Aaexca ocpejTHeHHaH xpHBaa.' 
Ho 3X0H xpHBOH H 6biJiH HOJiyveHM aHaqeHHfi a, xoxopbie npeACxaBJieHH Ha-^ 
MH B BH;];e xaOjiHUbi XXX. 

O 

SHaxeHHH a. Aaioxca nepea xa>Kflbie 50 A ajih 6ojiee xopoxxHX ajihb 
BOJ iH, H qepea 100 h 200 A ajih 6ojiee ajihhhhx bojih cnexxpa. 

TafijiHua XXX Qbfoocjo 


X 

a 

X 

a 

X 

(36 

X 

a 

X 

(36 

.^550 

0.70 

39 >0 

!.TS 

4350 

1.26 

5100 

1.84 

6600 

4.00 

3600 

0.76 

4000 

1.12 

4400 

1.28 

5200 

1.88 

6800 

4.00 

3650 

0.80 

4050 

1. 14 

4500 

1.32 

5400 

2.00 

7000 

4.00 

3700 

0.86 

4100 

1. 16 

4600 

I- 3 K 

5600 

2.12 

7200 

4.00 

3750 

0.90 

4'50 

1.18 

4700 

1.46 

5800 

2.26 

7400 

4.00 

3800 

0.94 

4200 

1.20 

4800 


6000 

2.60 

7600 

4.00 

3^*50 

1. 00 

4250 

1.20 

4900 

1. 6b 

6200 

3.00 

7800 

4.00 

3900 

1.04 

4300 

1.24 

5000 

1.76 

6400 

3.30 

8000 

4.00 


.OfaHHbie B axoft xaSjiHue 0 XJiHqaK)xcH ox aaHHMX xaOjiHUbi XXII § 25, b cbs- 
3H c qeM npHBOAHM ee. 3xh anaqeHHH, noBHAHMOMy, npaBAonoAoSnee. 

HojibayHCb anaqeHHHMH it Ha axoft xaSjiHHbi h iJiopMyjiaMH ajih Yp ** 
Yv , BbiBeAeHHbiMH B § 25, Mbi HOJiyqaeM anaqeHHH xoa^xi^HUHeHTOB aJih ne- 
peBOAa HaSHpaxejibHoro norjiom,eHHH b o6mee, Oea yqexa HeitxpaJibHofl co- 
cxaBJiHK)m,eH. 

Hacxo anaqeHHH Yp ” Tv • hjth oflHO Ha hhx, nojiyqaiOT HaSjnofla-* 
xeJibHbiM nyxeM na noAcqexoB aBea^, BHerajiaxxHqecxHx xyMaHHOcxefi h np< 
riojiyqeHHbie xaxHM nyxeM anaqeHHH y onpeAeJienHo OyayT yqHXbiBaxfa Heft** 
xpaJibHoe noxjiomeHHe. CxapaxbCH, qxoSbi anaqeHHH y cosna/iaJiH, cxa-^ 
n<eM, no noAcqexaM BHerajiaxxHqecxHx xyMaHHocxeft h no (})opMyjiaM, BHBe-' 
AeHHHM AJiH y B § 25, axo anaqHx HrnopHpoBaxb cymecxBOBaHne nefix-' 
pajibHoro norjiomeHHH h AonycxHXb, qxo o6m,ee norjicmeuHe nejiHxoM o6yc-* 
jlOBjiHBaexcH naOHpaxeJibHbiM norjiomenHeM. 

HecoMHenno, qxo b xocMHqecxoM npocxpancxBe npHcyxcxByiOT nbUiesbiS 
qacTHUbi, HMeromne AnaMexpbi nopHAxa hjih 6ojibme paccMaxpHBaeMofi 
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OnpeflpjjeHHe HeftTpaJibHoro norjiomeHHH, HsyqeHHe 


nOJIHpHSaiJHH 


Hbi BOjiHbi, a TaKme-^CBogoflHbie sJieKTpoHbi. 3th oe-beKThi h ;iaioT HeflToaJib- 
Hoe norjioiueHHe. /tpyroft Bonpoc, ecjiH 3th vacTHUH HacTOJibKo MajioHHC- 
JieHHbi, HTo HeHxpajibHoe norjiomeHHe, BbiabisaeMoe hmh HeanaHHTejibHo no 
cpaBHeHHK) c [i 36 HpaTejibHbiM. OiiHaKo, CBeqeHHe Bo;i;opo/tHbix ^HcbdiyaHbix; 
TyMaHHOCTefi yKaauBaeT Ha HsodHJiHe sjieKTpoHOB b Me}K3Be3;iH0M npocx- 
paHCTBe. Kbk 6 yAex noKasano hhjkc, neHxpajibHoe norjiomeHHe aobojibho 3 Ha- 
HHxejibHo H AOCTHraex npuMepHo ao 30 % ox oOmero norAomeHHH. 

C TOHKH 3peHHH H3yqeHHII CXpoeHHH FaJiaKTHKH oueHKa HeHXpajIbHOfO 
norjiomeHHH Mo>Kex HMexb OoAbiuoe SHaqeiiHe. Bojiee xoro, — mojkho npH3HaTb, 
qxo HsyqeHHe HeHTpa,nbHoro norjiomeHHH xaKiKe Ba>KHO, kbk h HoyqeHHe h3- 
OHpaxejibHoro. ripn yMCHHii oneHHXb BeAHqHHy HefixpajibHoro norjioineHHH 
MOJKHO nojiyqHib Maccy xofl qacxH MaxepHH, Koxopaa oxBexcxBeHHa 3a Hefi- 
xpaAbHoe norAQmeHHe b PajiaKTHKe. 

onpeAeJioHHH iieiixpajibHoro norAomenufl mh BocnoAbaoBaAHCb hoa- 
CTexaMH BHeraAaKTHqecKHx xyMaHHOcxefi X a 6 6 ji a [851 h (jiopMyAOH 
Oopxa [lOOj B TOM, HeCKOJlbKO H3MeHeHHOM BHAe (4.8) B KaKOM OHa Aa- 

exca B padoxe H. O. O ji o p a [51]: 

A Al 2.17^-lgN(m) 

A,),, =A(co, b) = 0 

Hcho qxo noAyqeHHoe c noMoiubio oxoh ({lopMyAbi norAomeHne bkaio- 
qaex b ceoa kbk HeflxpaAbHoe, xaK h H36HpaTeAbHoe norAomeHHe, xorAa khk 
ecAH norAOLfjeHHe noAyqaxb no yCE. HefirpaAbHoe norAomeHHe He OvAex 
yqHxuBaxbCH. 

rioSXOMy, eCAH K03(|)(|)HHHeHTbI Yp h Yv OnpeACAHM no HaUIHM (bop- 
MyAaM, oqeBHAHo, nxo h3 sxhx AaHHbix mu cMomeM noAyqHXb HeflxpaAbHoe 
norAomeHHe, — noAbayacb paBencTBOM (4.9) : 

Ah = AW— yCE (49^ 

C sxofi ueAbio, B KaqecTBe ochobhopo MaxepnaAa no noKaaaxeAHM uBexa 
OfaiA HcriOAbsoBai-i Kaxajror C x e 6 6 h h c a h ero coxpvahhkob [1211 11231 
a xaK>Ke h KaxaAor E. K. X a p a a 3 e [56]. ’ ' 

Hnwe MU AaeM xaSAHuy XXXI, Koxopaa nocxpoena Ha ocHOBe nonasa- 
xeAeH ABexa mapoBux CKonAeHHft [123]. 

Z[ah cocxaBAeiiHH 3XOH xa6AHu,bt HaMH HcnoAb30BaHu Bcero 23 mapo- 
BUX CKOnAeHHH, T. 6. Xe CKOnACHHH, KOTOpue HaXOAHTCH B 06AaCTHX FajiaK- 
THKH, xAe HMeioxcH H BHei’aAaKTHqecKHe xyMaHHocxH. B paSoxe C x e 6 6 h h- 
c a H ero coxpyAHHKOB [123] coAep»:Hxca ynasaHHe Ha to, hto 26 maposux 
(•HOHAeHHH iraXOAHTCH B THKHX oOAaCTaX, ho mu CMOrAH COHOCXaBHTb xa6- 
OAOBCKHe HOACqeXU XOABKO AHmb AAH 23 CKOHAeHHH. H3 SToro HHCAa ABffi 
CKOHAeHHH AaiOT OqeiH, OoAblUOH oxpHHaxeAbHUH H36bIT0K HBexa. noaxoMv, 
Aah cooTBexcTByromux Asyx HanpaBAeHHH npHHHMaeM, qxo Ha^HpaxeAbHoe 
norAomeHHe bobcc oxcyxcTByex h nojiyqeHHoe no (|)opMyAe (4.8) norAome- 
HHe neAHKOH OyAex cooxBexcxBOBaxb HefixpaAbHOMy. 

„ ■ noAyqeHHUM cjiopMyAaM panna 4.6, npn 3HaqeHHHx 

.^0 H (CH. XaOAHUy XXX COOXBeXCTSeHHO HHXepHanHOHaAbHUM 

3(|)(})eKTHBHUM AAHHaM BOAH A 4320 A H X 5400 A). JIio6onuTHO OTMeXHTb^ 
qxo ecAH MU npHMCM 3aKOH norAomeHHH X-1, xo noAyqnM yp =5,1, xax qxa 
Hama (fiopMyAa (cm. § 25 (2.35), npHBOAHx k He oneHb oxAHnaiomeHCH bbah- 


7. Biojiji. Abaci', acipocp. o6c., JVs 13 
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Fjiasa HeTBcpTaa 


rio MOflyjiHM paccTOHHHfl Bce mapoBbie CKonjieuHn BaBCAOMO bhxoaht sa 
TiowioLHaroiAHH cjioh, HecMOTpa Ha to, mto ajih noJiyTOJimHHbi norjiomaio- 
Luero CJIOH MH npHHHJIH AOBOJlbHO eOJIbUIVK) BCJlHHHHy — 400 napcoK. laKHM 

oOpaaoM, 34)4)eKTHBHbiH nyTb Jiyna aah hhx mm bmhhcjihjth no p = • 

KaK BHAHO H3 Ta6jIHU,bl XXXI, AJIH HCKOTOpblX mapOBblX CKOnABHHfi MH 
nojivnacM neHTpajitHoe norjiomeHHe oTpH!j,aTe,iibHoe hah, khk 3T0 hoa<ho 
cqHTaTb,- -paBHoe Hyiiio, a ajih HeKoxopbix, Hao6opoT,--AOBOAbHO OoAbiuoe. 
3to yKasbiBaer na to, hto nacTHUbi, Bbi3MBa¥u^He HeftTpaAbHoe norAonienne, 
pacnpeAeAeHH HepaBHOMepno. BbhaV toto, hto noKaaaTeAH UBexa uiapOBMX 
cKonAeHHH, HcnoAbsyeMbie aah 3toh ubjih, AocTaTonHO tomhm, mm momcm 
cjHTarb noAyqaioiuyiocH nepaBHOMepiiocTb pea.nbHOH. 

Ta6jiHAa XXXI (3b6)oc:;no 


K5 NGCi 


1 ^ 288 

2 2419 

3 : 4147 

4 r 5024 

6 i 5466 

7 i 5634 


157 

147.1 ■ 

226.1 . 

306.1 : 

7-5 I 
12.0 : 
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9 i 
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31 1. 1 

lo ! 

5904 

332.0 

ii \ 

6205 

25-9 

I2 

6218 
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i3 

6229 

40-3 

i4 

6341 

35-3 

iS 

6779 

30.2 

i6 

6864 
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i 7 

6934 

20. T 

i8 

' 6981 

3-1 

i9 

! 7006 

31-8 

jO 

7078 

33-9 

2l 

7089 

21.9 

22 

7099 

355-1 

23_ 

7492 

19.2 
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- 88.0 
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+ 77-3 
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+ 48.0 
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+ 39-8 
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— :o.o 
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— 0.05 
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560 
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— 0.04 
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— 0.04 
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— O.I I 
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—0,050 
0.00 
—0.067 
-0.151 
— 0.067 
-I-0.017 
—0.067 
— 0.067 
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-0.135 

— O.IOI 

-0.185 

—0.34 


CE 
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+ 0.04 
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0.00 

0.60 
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+ 0.09 
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+ 0.04 : 
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0.35 
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+0.1 1 1 

-1-0.16 
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0.72 
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0.06 
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-i-0.24 

' 1.40 

1.08 

+0.32 

0.36 

+0.1 1 1 
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0.72 

-t-0.34 
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-1-0.09 

“■93 

0.40 
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0.47 
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+0.63 

0.75 

+ 0.08 
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0.18 
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J 0.20 

0.34 

! 
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.0’ 

7 ± .c6 

±1 .06 


CorAacHO BbimecKasaHHOMy, mm BUBeAH no bccm 23 mapoBbiM CKonAe- 
HHHM cpeAHee SHaneHne neftTpaAbHoro norAomeHHH na 1 Knc. Ono^^OKasaAOCb 
paBHbiM O'" 34 ZtaAee, mm BbiBeAH TaKMe cpeAHee sHaneaHe neHTpaAbHoro 
norAomeHHH TOAbKO no tcm mapoBbiM cKonAeHHHM, KOTopbie noKaabiBaiOT no- 
AOJKHTeAbHoe HCHTpaAbHoe norAomenne. B thkom cAynae aah A„ Ohao no- 
AyneHo 0 ”* 52 

C.iieAOBaTeAbHo, mm AonycKaeM, hto nacTHUbi, noKasMBaioiHHe neHTpaAb- 
Hoe norAomenne pacnpeAeAenbi nepaBHOMepno, a b HeKOTopMx nanpaBAeHHHX 
OHH H BOBCe OTCJ'TCTByroT. HapHAy C 3THM MM HMeCM K03(j)C|3HnHeHT HeHT- 
oaAbHoro norAomeHHH na oahh KHAonapceK, KOTopbift mojkho npHHHTb paBHMM 
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iKVlO.ICilltc 


.'li i p: :..i!,iicu () iroiviotneirHH. H:jy'ienHe noJi>ipH3aii,iii! 


c™ SejfHqHHa MO>KeT MeHHTbCH B SaBHCHMO- 

»..TH OT roro KaKyio lojimHHy noiviomaioinero cjioh mh npHMCM. 

InJKe npHBOflHTCH Ta6jiHaa XXXII, KOTopaH cocTaBjiena Ha ochobb ku 
n 9n B H A C T e 6 6 H H c a h ero coTpyZ^B 
paSoTH if cb MH co6pajiH B oTAejiBHbie HjiomaAKH, no npHMepy 

t 51 J. BbijiH BbiSpaHbi Bcero 24 njioma^KH ma ko- 
1 opbix, BMeCTC C TBM, HMeiOTCH HOACHeTbl X a 6 6 JI a. 

yejIH HeCKOJIbKO OTJIHHaeTCH OT 
‘CA> bin Hcno,Tb30BaiiHH mapoBbix CKoruieimH; BO-nepBbix, uiapoBbie ckohjibhhb 
oRBeAOMo Bce BbixoAHT 3a HorAOHiaiOHXHH cmw, TOBAa Kan b cjiynae sbosa 
B H A 9TO He Bcema HMeer MecTo, a corjiacHo B. A. A m 6 a p u y m h h v- 

rKr^HaTn/*^ '^KesAbi, Bbi6paHHbie b Aannofi njiouil- 

O n’n n « paccTOHHHHx h, HaKonen, Kan OTHenaeT H. 'P. 

p ], «Karajior CreddHRca h ero coTpy/tHHKOB CTaTHCTHwe- 

^ c.na6He SBesAbi b 6oAbuiHHCTBe OT- 

3THX srpbV^tT'^'”^' p norjiomeHHeM MeHbuiHM, neiw cpeAHee norAonieHHe Aaa 
^ PO'^wuHe HorjiomeHHH m.m}OT 3Be3Abi 6ojiee caa6biHH h 

yMeHbHiaioT uiaiicbi na nonaAaiine thkhx sbcsa b KaTajior». 

Ta6/inu;a XXX (1 ot>''0(Ao 


19.1 

20.6 
A). 2 
38.8 

48.2 

j 490 

50.6 
68.4 

70.2 

80.7 

89.8 
ii8.4 

128.0 

148.6 

149.6 

150.0 
168 7 

170.3 
jyi.s I 
181.2 

181.4 

181.7 I 

192.6 ! 

158.5 I 


+ 14.1 
+ 9.4 

+ 14.9 
+ 14,3 
20.9 
9'6 

- 9.5 

- 9.1 
■■ i-v4 

- 15.0 

- 14.7 

- 9.4 

- 15.0 

+ 4'6 

- 35-0 

- 30 o 

- 15-6 

-)~ 16.9 

- 18.6 

- 18.7 

- 29.4 
+ 1 0.0 
+ ‘.i.2 
-. 20.7 


'•5,8 

1. 16 

0.22 

1. 00 

-1-0.16 

0 . 9 S 

3.22 

0-39 

1-75 

4-0.47 

1.69 

0.87 

0 18 

0.81 

-<-o.o6 

i.iS 

0.85 

0.07 

0.31 

+•'•54 

B 5 ,S 

B13 

0.18 

0.81 

0.32 

1.60 

1.04 

0.24 

1.08 

— 0,04 

1.29 

i .60 

0.24 

i 1.08 

4-0.52 

1-34 

O';!) 

0.28 

j 1.26 

i + 0.24 

1.32 

'■ 5 ,i 

0,30 

1 

[ 4 - 0.20 

1 .6 1 

1.02 

0.24 

! 1.08 

— 0.06 

1,71 

0,84 

0.19 

i 0.85 

— 0.0 1 

0.8 . 

3.50 

O-tO 

1 1.80 

4-0.70 

1,17 

1.80 j 

0.36 

! 1.66 

4-0.14 

0.61 

2.85 j 

^55 

2,48 

4-0.37 

1.37 

1 . 4.3 

0.28 

1.26 j 

4-0.19 

1 .64 

0.96 

C). 2 cS 

.1 . 26 1 

—0.30 

1.52 

1. 1 8 

0 24 j 

1, 08 1 

-1-0.08 

1.40 

1.40 

0.'t2 j 

0.54 

-f-0.86 

1.92 

0.45 

O.io 1 

0.4.3 

0 00 

1.66 

0.93 

0.18 1 

0.8 [ 

-I-O.I 2 

1.74 

0.78 

0.16 i 

0 72 

-1-0.06 

0 86 

2.42 

0.48 1 

2.16 

f 0.26 

2.0s 

0.22 

0.06 

0.26 1- 

-0.04 

1.68 1 

0,89 

0.28 

1.26 j- 

-0.37 


I ‘ I i.i5(24)j + o.23(24)| i 0.31(24) 

^MecMOTpa Ha BbimecKasarmoe, mh Bce-TaKH cocraBHJiH Ta6AHnv XXXII 
oooHAH yKasaHHbie saTpy/iHeHUH. ' ’ 

B radjiHue XXXII, bo 2-ivi h 3 -m CTOJidne, AaiOTcn rajiaKTHHecKHe koodah- 
Haibi, B 4-M--.-3Ha9eHHa |oV,,„) ,,0 Xa66,ny. 3Aecb JKe otmothm aro 
oaetib peAKO KoopAiHiaTw HcnojibsyeMbix naonwAOK b tohhocth coBnaAajm c 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Cop y Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 


ion rjiasa qeTBepTan 

KOOPAHHaTaMH njiomaAOK Xa66jia h noaxoMy npHXOAHJiocb AeJiaxb He- 
dojibiuvio HHxepnojiauHK). B naxoM cxoji6ue Aaexca A^,- BbiaacJicHHoe no- 

d)0pMyiie(4.8), aB6-0MH7.0MCE"" n yCE"". cooraeTCTBerao; b 8-o« 

A. (HeSTpalbHoe norjioraeme) , noayaeHHoe no paneHCTBy (12). B 9-ok 
cxojiSue npeflcxaBJieHbi K034)4)HUHeHXbi HeflxpajibHoro noxjiomeHHa na o^hh 

*'™°3aMe™M, axo npa BbiaHCJieHHH 3 (|)(J)eKXHBHoro nyxH Jiyaa b norjiomaio- 
meft cpejxe, b cjiyaae mapoBHx cKonjieHHH, mh ajih nojiyxojiuiHHu^norjiomaio- 

mefl cpeflbi npHHajiH 400 napceK. Koxab pasHHua MeatAy p 

cxoaHHeM no Moayjiio Obmajia He6ojibmaa, xo aa 3(})(l)eKXHBHbie paccxoaHHa 
dpajiHCb MOAyjiH H. O. 4> Ji o p a\ a ecJiH naodopox— SBea^a BUXOAHJia^a^a 

cJioH, B KaaecxBe 3(J)4)eKXHBHoro nyxH npHHHMaJiocb, xaK odbiano, p 

OnDeaeAKB AJia KaatAoft njiomaAKH K03(t)(|)HnHeHx HeflxpaAbHoro noxAO- 
uieHHa Mbi noAyqajiH b cpeAHeM A„ =0-31 Ho ecAH oxdpocaxb BeAHTOHb!. 
A„ c oxpHuaxeAbHHMH aHaqeHHHMH, x. e. npHHaxb, axo HempaAbHoe nor- 
AomeHHe B HOKOxophix HanpaBABHHax oxcyxcxByex, aaa Kos^HUHeHxa een- 
TpaAbHoro norAomenna na oahh KHAonapcex noAyaHM _ 

HaAo oxMcxHXb, mxo Ham K03(})4)HUHeHx A HaAO paaAeAHXb ‘-Oo. 
axodu noAVHHXb K 03 cb(})HUHeHx norAomeHHH, onpeAeAaeMbm 4)opMyAOH (4,b) . 

HHJKe npHBOAHxca xadAHua XXXIII, cocxaBAennaa na ochobb AaHHbix 
E K. XapaAse [56] od Hadbixxax ABexa aBeaA b nAomaAax Kanxenna. 
TadAHua cocxaBAena anaAOXHAHO AsyM npeAWAyiAHM. OAHaKO, oxmbxhm, hxo 
peavAbxaxbi no 3 Xhm MaxepHaAaM coBnaAH c peayAbxaxaMH, noAyaenHbiMH na 
npeAbiAyiUHx xadAHU. x. e. cpeAHee HeSxpaAbHoe noxAOuieHHe ajih Bcero H^e- 
da noAyaHAOCb 0*^ 34, — xoace caMoe, axo h no mapoBWM cKonAennaM b xa- 

6 XXXI 

\aKHM odpaaoM, ajib K03(J)(J)HU,HeHxa HenxpaAbHoro norAomeHHa Ha oahh 
KHA onapceK c yBepeHHOCxbio hojkho npHHaxb cpeAnee aah Bcero “^oa "ocab 
OKpyrAeHHH, 30, a ajih ynacxKOB, peaxo o6Hapy>KHBaiom,Hx HeSxpaAbHoe 

AOrAOUreHHe, 0”?45. no D/IK d 

OneBHAHO, anaacHHe K034)4)HnHeHxa Mowex M.eHaxbca ox 0.3 ao 0.40 b 

aaBHCHMOCXH OT xoro, KaKyro BeAHHHHy mu npHMeM aa noAyxoAmnHy noxAO- 
rnaiomero caoh. ho 3xo He Moacex chabho HaMOHHXb nopaAOK noPAOJueima, 
a XAaBHoe aaKAJoaaexca b buboab o xom, hxo HeftxpaAbHoe norAomenne omy- 
XHMaa BeAHHHHa h hm- npenedperaxb ne cAeAyex. 

OAHaKO, yAHTUBaxb HefixpaAbHoe norAomcHne no (popMyAe. 

M = m + 5— 5lgr — A<i,r(r) (4.10) 

M = m + 5 — 51gr — yCE (4-11) 

HecKOAbKO aaxpyAHeHO. , . q. 

Ecah b 4)opMyAe (4.10), aah (r) noAcxaBHXb ero aHanenHe H3 J4.9), 

noAynHM: m = m + 5- 5 Igr -yCE - A„ (r). ^4.12] 

1 MonvAH, BbiBefleHHbie cpjiopa nyjKHO cAHTaxh toahumh, nocKOAbKy, KaK 
ynasaHO Bbme, K034)4)HUHeHT r, ynoTpeSAHeMbift hm, yaHTbiBaer khk HadHpaTeabHoe, 
Tan H HeiiTpaAbHoe noraomcHHe. 
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OnpeAe/teime HeHTpa.nbHoro nor.iomeHHH, 


HsyneHHe nojiHpH3au;nrf 


101 


Ta6JIH^a XXXIII obf^ocjo 


N2 

KSA 


I 

3 

4 

5 

6 
10 

11 

12 

13 

14 

15 

16 

37 

20 

21 

23 

25 

26 

27 
,28 

39 

30 

31 

32 

33 

34 

36 

37 

38 

42 

43 


91° 

102 

107 

91 

75 

118 

75 

123 

III 

81 

62 

56 
59 

t9 

99 

120 

133 

138 

141 

143 

141 

135 

123 

84 

57 
43 
39 

38 

39 
42 
70 
80 


+ 28° 
+ 18 
+ 32 
+ 42 

+ 36 

+ 13 
+ 36 
+ 41 

+ 53 
+ 57 
+ 48 

+ 33 

+ 19 
—17 

— 17 

— 7 
+ 9 
+ 18 
+ 29 

+ 39 
+60 
+68 
+ 50 
+ 72 
+67 
+ 59 

+ 49 

+ 39 
+ 28 
+ 18 

-'3 
I -17 


CpcAHee . , 


CE 

yCE 

Ig N (m) 

^ijir 

A„ 

*ps 

0.19 

0.76 

i-Si 

1.20 

+0.44 

0.51 

0.46 

1.84 

1.25 

1.67 

— 0.17 

—0.13 

0.15 

0.60 

1.87 

0-55 

—0.05 

— 0,07 

0.08 

0,32 

1-95 

0.40 

+0.08 

+ 0.13 

0.08 

0.32 

i<75 

0.76 

+0.44 

+ 0.65 

0.54 

2.16 

1.08 

1.98 

— 0.18 

— 0.10 

0.08 

0.32 

1-75 

0.76 

+0.44 

+0.6^ 

0.05 

0.20 

1-93 

0.44 

4-0.24 

+0.39 

0.06 

0.24 

1-95 

0*40 

+0.16 

+0.32 

0,02 

0.08 

1-95 

0.40 

+0.32 

+0.67 

O.IO 

0.40 

1.78 

0.71 

+3-31 

+0.57 

0.14 

o.«;6 

I 59 

1.06 

+0.50 

+0.69 

0.27 

1.08 

1-53 

I. 16 

+0.08 

+0.07 

0.25 

r.oo 

I. 7 S 

0.71 

— 0,29 

—0.21 

0.24 

0 96 

1-57 

1.09 

+0.13 

+0.10 

0.4s 

1.60 

0.38 

2.94 

+0.34 

+0.41 

0 47 

1.88 

0,89 

2-33 

+0-45 

4 0.18 

0.18 

1.72 

1.65 

0-95 

+0.23 

+0.18 

0.08 

0.32 

1.93 

0.44 

+0.12 

+0.14 

0.09 

0.36 

1.97 

0.36 

0.00 

0.00 

0.08 

0.32 

1.68 

0.89 

+0-57 

+0.10 

O.IO 

0.40 

1.87 

0-55 

+0.15 

+0.33 

0.09 

0.36 

1.86 

0.56 

+ 0.20 

+0.47 

0.06 

0.24 

1.90 

0.49 

+0.25 

+ 0.60 

0.16 

0.40 

1.92 

0.45 

+0.05 

I + 0.12 

0,09 

0.36 

1.71 

0.84 

+0.48 

+ 1.00 

0.06 

0.24 

I. 8 I 

0.65 

+0.41 

+0.77 

0 08 

0.32 

1.76 

0.75 

+0.43 

+0.67 

0,15 

0.16 

1.70 

0.85 

+ 0.25 

+029 

0.20 

0.80 

1-54 

1.15 

+0.35 

+ 0.27 

0.46 

1.84 

1-33 

1.53 

—0.31 

— 0.17 

0.15 

1 0.60 

1.71 

0.84 

4-0.24 

+0.18 


0.7 1 (32 

)| 


0.24(32 

044 ( 32 ) 


B ^JopMyjie (4.12) oqeHb TpyuHO y^HTbiBaTb A „(r) b saBHCHMOCTH ot 
paccTOHHHH. riosTOMy, npH onpe^ejieHHH paccioHHHii SBesn, naAO OTAaBaTb 
npeAno9TeHHe 4>opMyJie (4.1 1) , ecjiH K034)4'nu,HeHT y yqHTbiBaex nefiTpajib- 
Hoe norjiomeHHe (t. e. ecjiH sHaqcHne y nojiyqsHo na ochobc noAcqexa 
SBesA, a He Ha ocHoee A,//) Ha 3 T0 oOcToaiejibCTBO yKasaHO xaKJKe O. .^. 
Meji'bHHKOBbiM B 6X0 HHxepecHOM HCCJieAOBaHHH [38]. B cjiyqae, koxah 
y onpeACJisiexcH no (J)opHyjie (2.35 ) (cm. § 25 ), hhao nojibaoBaxbCH paBen- 
cxBOM (4.12) nocJie npeoOpasoBaHHH ero. 

B caMOM ACJie, yAoSnee h npaBHJibHee saMeHHXb paBencTBO (4.12) qepea 
(4.13), xAc An (r) saMeneHO kyCB h b KOXopoM xpeSyeTCH onpeAeJiHXb ana- 

qeHHe k: ^ 

M =. m 4- 5 — 5 Ig r — yCE - kyCE = m + 5 - 5 Ig r — yCE (1 + k) 

HJIH 

M == m + 5 — 51gr — T7yCE, (4.13) 

4- k. Haw liiiAiio, b (li()piiy.,ic (4.13) Ao6aB.xcH Bxopoii KoodjKliHnvicHX 
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r .a a B a 


HeTBepiaH 


Ecjih b BbipajKeHHe fljiji rj BHecTH BHaHeuHe k= 


I Ah (r) 

^ = I + 


no,iiywHM: 


SaMCHHH A„ fr) = A(r') -yCH, 6y;jeM HMeTb: 

TaKHM oSpasoM, AJia onpeAejieHHH K 03 (i 5 (}jHUHeHTa . vj AOcraTomHO BSHTb ot 
HomcHHe o6mero norjiomcHHfl A(r), KOTopoe BKAroqaeT b ce 6 e h HeftTpaAbHoe 
norAomeHHe, k norAomeHHro -lI:. rm r AOA>KHa 6 biTb noAyqeHa na ochobb 
3 q)$eKTHBHbIX AJIHH BOAH UBeTOBOH CHCTeMbl. 

B CBABH c 3 THM, AJiH onpeAeAeHHH BHaqeHHH -, 7 , T. e. AAH ynexa neft- 
TpaAbHoro norAoipeHHfl, mojkho xaKAte BocnoAbsoBaTbCH o 6 miiM norAomeHn- 
eM, noAyqeHHfaiM no noAcnexaM sboba mcxoaom K. O. O r o p o a h h k 0 b a 
HAH B o A b (}) a H npH HaAHqHH ABexoBbix H 36 bixKOB BBesA toh o 6 Aacxa 
TAe npoHBBOAHACH noAcqex SBesA- 

Ecah HeftxpaAbHoe noxAomeHHe b cpeAHeM na oahh KHAonapceK cqnxaxb 
paBHbIM 0“34 H eCAH npHHHXb, B CpOAHeM, BBAHAHny oSlAerO nOXAOmeHHH Ha 
1 KHAonapceK, no O. 11 . 11 a p e h a r 0 , paBHofi 3 , 5 , xoxAa ajih k 6 yAeM HMexb 
0 . 1 , a AAH V 7 = l.l. B xaKOM CAyqae paBeHCXBo ( 4 . 13 ) nepennciexca b bhas: 

M — 111 -L 5 — 5 Igr — 1.1 yTK ,4 1,4, 

OAHaKo, na xaKofl cnoco6 onpeAeAenna k HMeex BAHanne npHHaxoe HaMH 
anaqeHHe ajih xoAmHHbi noxAomaiomero CAoa. Hxo6bi H36e>Kaxb xaKoro bah- 
HHHH, 3 HaqeHHe k mm onpeAeAHAH h3 paBencxBa: 


A„(r) ='YCF/«^k 


"y"H ' 


( 4 .iS> 


lAe Ah (rUiyCE'"" mm noAyqHAH HenocpeACXBenHo H 3 xaOAHu XXXI, XXXII 
H XXXIII, depa apHcjjMernqecKHe cpeAHHe h 3 cxoa6uob An n Bm- 

qHCAeHHH no BMinenpHBeAeHHHM xaSAHuaM AaAH cooxBexcxBenno 0.39, 0.20 
H 0.34. Ecah h3 sxhx xpex SHaqeHHfi onaxb-xaKH Bsaxb ajjHc^MexHqecKoe cpeA- 
Hee, xo AAH k noAyqHM 0.31, a aah v 7=1.31. B xaKOM cAyqae ypaBHCHHe 
(4.13) nepennuiexcH OKOHqaxeAfaHo b bhac: 

M = ni -f- 5 — 5 Ig r — 1 .3yCE (4. 16 r 

CACAOBaxeAbHo, noAyqeHHOH 4^opMyAOH h cAeAysx noAbaoBaxbca, ecAii 
Mbi xoxHM yqHXMBaxb HeflxpaAbHoe noxAomeHHe h ocah HMeeM aah sbcsa hb- 
6mxkh uBexa h tjah cHcxeMbi noxasaxeAefi UBexa H3BecxHM scJxJieKXHBHHe 
AAHHH BOAH. 

OqeBHAHO, ycxanoBACHHoe b nacxoameft paOoxe snaqeHHe KOscJxJiHAHeH- 
xa HeftxpaAbHoro noxAomeHHa na 1 KHAonapceK cAeAyex b OyAymeM npoBe- 
pHXb Ha OoAee oOuinpHOM HaOAtOAaxeAbHOM MaxepnaAe, no Mepe naKonAenHa 
nocACAHero. 

CpaBHeHHe ^lopMyA (4.14) h (4., 1 6) yKaabmaex na xo, qxo npHHaxaa na- 
MH BeAHqHHa aah noAyxoAmHHbi norAomaroutero CAoa npeyBeAHqena no Kpafi- 
Heft Mepe b xpH paaa. BnaqeHHe K03(j)$HAHeHxa b (j)opMyAe (4.16) naAo cqn- 
xaxb AOBOAbHo npHCMAeMMM, H HM cABAyex noAb30BaxbCH, npH onpeAeACHHH 
paccxoHHHH AO 3Be3A, c yqexoM khk HsOHpaxeAbHoro, xax h HefixpaAbHoro.. 
noxAonteHHH. 
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Onp^aouHO 

§ 34 O cieneHH noJiapHsauHH HSJiyneHHfl rtH(j)(J)y3Hbix xyManHOCTeH 

UHH HSJiyMeHHsi AHtpiPY-^Hbix nnrnniiieHHe TO (bHSHqeCKOe H3- 

,y„a„„oc™ — c 

as.ecHHii HHTepec c to«h ape™, 

HCCJieflOBaHHH norJiouxeHHH. TVMaHHOCTflx AOJIJKHO npecAeAO- 

MayqeHHe na..HpH3auHH " ™ xyMaHHOCTH. 

Baxb, rjiauHbiM noAHPHsauHioi ^ KOAHqecTBCHHO oue- 

nbUieBbte hjih raaoBue, Aarox y ? ^ sacrtpohob; 6) onpeAe* 

KHT, npacyTCTBHe B ,«x rv^JmcU c 

jiHTb creneHb noiiMpHaauHH a^h c) ycxaHOBHTb Kop- 

UeAblO yCTailOUJieHHSl npHMeCCH “ ^ AH^^ySHblMH TyMaHHOCTHMH, 

peAHUHio MeA<Ay noKpacHSHHeM, ^^annke coBMecTHO 

S cTeneHbK) noAHpHaauHH. npHsecTH k 6o- 

C AaHHbiMH o UBexe 3Aecb ahibb on- 

;sr,r™eCr,;“,r^ 

ss»\rBrcH™rock^£,3,y,a^^^^^^^ 

-»epp 

BaXOpHH. ,jLio nueirtTOnp 6bl'I MOHXHpOBaH nOAflpOHA, KOTO- 

PH, “pT»t ^Bory” 

BHOAHe AOcxaxoMHbiM AAH B MacxepcKOH Ha- 

MexaHwqecKaa 3™ xaK. bto noAapoHA mo>kho Bpamaxb 

uieft o 6 cepBaTOpHH. AHdJmaaiop yc p y^jiy a, cAeAOBaxeAbHO, 

„ 3aKpen«TB -Pf inMaeMoro oS-BeKTa. 

aah noJioJKeHHH 0 , 60 h ^ cxeneHH h HanpaBAeanH noAapHsa- 

IIcnoAbsyeMbiH mbtoa AAH onpeAeAen ^ ^ ^ [48]. onpeAeAe- 

AHH npeAAoact'H aKaAeMHKOM B. . MexoAV B B. OeceHKOsa 

hhh cxeneHH h HaiipaBAeHHH noAapHsauHH no MexoAy 

CAV'JKaX 4)OpMyJlbI — 

9y a Oi. — jjj4- b (b -- c) -4- c (c a) (4.17) 

^ a -B b -B c 


tg2a = l/3 


(4.18) 


^ SSho“k^ 

rasoBo-nbiJiCBbie 11 oMCHb peAKo nan 
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PjiaBa HCTBepTaH 


r^e a, b h c cyrb HHTeHCHBHoc™ HaMepaeMoft to^kh TVMaHHocTH noanofiBK-ft 
BhiB 0 ;i; 3 THX 4 ) 0 pMyji MOWHO HaHTH KaK B paboTe B. r OeceHKOB^ r4«l 
TaK a B pa6oTe [14], KacaK>u,ellca ncaapasawH coBHeaBorKopo™: 

V 4)OTOMaTepHaJi KajiHgpoBajicfl C noMomfaio cneKTOoroacba 

y KOToporo BnepeflH KojuiHMaropa ycTanoBjicHa cTvneHbuaTaB Trifanf ^ ’ 
Map. .euy j,,. HerarHSHoro MarepL^a Kar/o^Ho™ n"y« 
le uiKajiKH, npoHBjiHeMbie BnocjieACTBHH BMecxe c ochobhhmh HeraTHBawa 
OBeBHOTo, Ha HOJiyHeHHbix uiKa^ax OT^e^bHbie Mapna npe/cT^B™^^^ 
Hfle pacTHHyToro nenpepbiBHoro cneKTpa, Tan hto no hhm mowho CTooHTb 
xapaKTepHCTHvecKHe KpHBHe ajih or^iejibHbix a^hh bo^h OoTOMewK? ar. 

o/rr» SST "» Mepe aa 

ca^=„rn— 

TepOM, KOTOphtH n03B0JIHJI HBMepBTb TyMaHHOCTb HOA paSHblMH nOSHUHOHHbl 
mh yrjiaMH c TonnocTbio ycxanoBKH ao Oo.3. Opn ycTanoBjieHHH nAeHKH b an 
co6jiK)Aajiocb ycjioBHe, npn KOTopoM peHTp HSMepHeMoft xyMaHHocTu 
AOJixceH coBnaAaxb c yeHxpoM aAanxepa. Hociie ycxaHOBK^nSaTHBa hb 
M epeHHe npoHSBOAHjiocb baojib oxAejibHbix paAHycoB. HaMepneMbin paAHVc 
CO^eipajICH BAOJIb XOH KOOpAHHaXHOH OCH MHKpo$oxoMexpa, K KOxopoft non 

t Mo>KHoVxaHaB,nHBaVb c 

H3MepeHHH no MexoAy B. r. O e c e H K o B a HeobxoAHMO qxo6bi 

nAacxHHKax no bosmojkhocxh xohho 
TO ft Me>KAy coboft HHXeHCHBHOCXH OAHOft H 

XOK we xoHKH, HO oxHOCHipnecn k pasHbiM noBopoxaiw noAnpoHAa B neKoxo- 

MM H36ewaxb OHiHgoK, BAeKOMbix HexoHHocxbK) ycxaHosS 

Mbi aanoMHHBAH oxAeAbHbie pesKo BbipaweHHbie AexaAH. OneBHAHO ajih xaKOti 
A 6biA0 6bi bbcxh HSMepeHHH Ha caMoperncx’pHPViomeM 

HKpo(j3oxoMexpe, KoxopbiM, OAHaKO, Mbi He pacnoAaraAH. 

lUKaAKH H3MepHAHCb B 4)oxorpa(J)HnecKOH nacxH cneKxpa nocKOAbKv no- 
HaMH HsobpaweHHH xyMaHHocxefi, ecAH npHHHXb BO BHHMaHHe^HVB- 
cxBHxeAfaHocxb (i)oxonAeHKH, OXHOCBXCH K (})oxorpa(j)HnecKO0 nacxH bhahmopo 
uiKaAOK mh npoH3BOAHAH aah xpex pasHux nAoxHocxefl 
noHepneHHH. nepeAepwKH, HopMaAbHofl obAacxn h HCAOAepwKH XapaKxeoH- 
cxHHecKyK) we KpnByio mh cxpoHAH KOMbnHnpyH 3 xh HSMepeHHn ^ 

PaccMoxpHM Bonpoc 0 nOFAOmeHHH HSAyqeHHH HSMepneMbix obbeKXOB 
B 3eMHOH axMoc<})epe. HeobxoAHMocxb ynexa bkcxhhkuhh rAaBHbiM o6pa30H 

™ xyMaHHocxH 4.oxorpa4)HpoBaArcb nocAeAo 

BaxeAbHo, X. e. na paanbix seHHXHbix paccxoHHHnx. IlpH ynexe axMoccbepHoro 

noAyneHHbie h 3 Asyx HeraxHBOB, mbi npnBo- 
AH K xpexbeMy. B nacxHocxH, ecAH (i)oxorpa(})HpoBaHHe AaHHoro oSbeKxa npc- 
H3B0AHA0Cb B sanaAHOH nacxH neba, HHxencHBHocxH xyMannocxH no abvm ne- 
raxHBaM npHBOAHAHCb k nepBOMy neraxHBy, a ecAH HabAioAeHHH npoBOAH- 
Mcb „a BocTOKe, TO^K TpeiBeMy, e. i<a»Hb,e OTHocamaeca k Sb™„ 
SeHHXHHM paCCXOHHHHM npHBOAHAHCb K AaHHbIM, OXHOCHmHMCH K MaAHM 3«- 
i4Pnv^™ paccxoHHHHM. To ecxfa, B cAyqae cjjoxorpacbHpoBaHHH na bocxokc aah 
peAyKAHH MH noAbSOBaAHCb CAeAyroiHHM cooxHoiueHHeM: 
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OnpefleJieHne neftTpaJibnoro norjiomeHHH. HsyMeHHe nojinpHsaitiin 




H.’J I 


4lg li,a = lg = J 

Kor^a (|)OTorpa(J)HpoBaHHe npoHSBOflHJiocb k sana^y ot MepHAHana, to 
MH nOAbSOBaAHCb TeMH ZKe COOTHOIIieHHHMH, C COOTBeTCTBCHHO H3MeHeHHbIMH 

•HHAeKcaMH npH I. 

KpoMe onHcaHHoro cnocoSa, mh BOcnojibsoBaAHCb h Apyreiw npHesioM 
yqexa aTMOc(l)epHoro ocjiafijieHHH. Oh aaKJiiOMaeTCH b HSMepeHHH KOHTpoAb- 
HHX 3Be3A Ha HJiaCTHHKaX. OqeBHAHO, HTO nyxeM H3MepeHHa KOHXpOJIbHWX 
3Be3A MbI MOHCeM HeHOCpeACXBeHHO B HHXeHCHBHOCXHX HOJiyHHTb HOHpaBKH 3a 
aeHHTHoe paccxoHHHe. B 6oAbmHHcxBe cjiyqaee nojiyqeHHue BxopbiM cnocodoM 
HOHpaBKH 3a seHHXHoe paccxoHHHe coBHaAaJiH c BbiqncAeHHbiMH o6meH3BecT- 
HbiM CHOcodoM. B cjiyqae HecoBnaAeHHH sxhx nonpaBOK mm oxAaBajiH npeA- 
HoqxeHHe nonpaBKaM, no,nyqeHHbiM no KOHxpojibHbiM SBesAaM, a b cAyqae Kor- 
Aa OHH He o.qeHb oxjiHqaAHCb Apyr ox Apyra, mm dpajiH cpeAHHe. HecoBnaAe- 
HHe 9THX BeAHHHH BM3HBajIOCb r.naBHHM 06pa3OM njioxoii rHAHpOBKOH OAHOfi 
H3 HJiacxHHOK. HsMepHeMaH KOHxpOAbHaa 3Be3Aa noAdnpaAacb thkhm o6pa- 
30M, qxo HSMepeifflan eejiHqHna na MHKpocjjOTOMexpe E cooxBexcTBOBajia Hop- 
MaAbHOH qacxH xapaKxepHcxHqecKOH KpHBOH. 

OxMexHM, qxo KoxAa H3MepeHH5iM HeraxHBOB npHAaexcH nonpaBKa sa 3e- 
HHXHOe paccxoHHHe HJIH 3a KaKOH-AHdo ApyrOH 3(})(f)eKT, TO HOHpaBKH He CAS- 
Ayex Aanaxb b Ar (rjie E HSMepeHHaa aeAHAHHa na MHKpo(|)OTOMeTpe) h b 
AT, a CABAyex Bfaipa>KaTb Hx B eAHHHuax Algl. OqeBHAHO, qxo AaHHOft Be- 
AHAHHe Alg] BAOAb Bceft xapaKxepHCTHqecKOH kphboh cooxBexcxByiOT pa3- 
Hbie 3HaqeHHH AH. 3 ro odcxoaxeAbCTBO moa<ho (|)opMyAHpoBaxb eme xaKHM o6- 
pasoM, qxo BejrHqHna AH, cooxBexcxByiomaa nonpaBKe AlgJ b HopMaAb- 
Hoft qacTH xapaKxepHcxHqecKofl KpHBoit doAbine, qeM xaKHe H<e BeAHqHHbi, 
cooTBexcxByiOLHHe xapaKxepHCXHqecKoft KpHBoft b qacxax neAOAepMKH h ne- 
peAepJKKH. Ecah nmipaBKn AH aah neAOAepjKKH h nepeAep>KKH odoanaqaTb 
qepea A ' n AH", a b npaMOAHHeftHoft qacxH qepes AP, HMeeM AE>AH' n 
AE>AH''. BBHAy 3X0X0, c.iieAOBaxeAbHO, HaAO 6paxb Alg l, a He AE, 
KaK CKaaaiio h Bbime. 

C neAbio H3yqeHHH noAHpHsauHH, mm noAyqHAH no Ase cepHH neraxH- 
BOB AJifi cAeAytoinHX xyMaHHOCxen: NGC 6514, 6618, 1976, 1977 h aas ElAeHA. 

H3 nepeqHCAeHHbIX XyMaHHOCXeft dOAbUIHHCXBO npHHaAAeHCHX K SMHCCHOHHblM 
HAH noAysMHccHOHHMM. SMHCcHOHHbie xyMaHHocTH, KHK yKasbiBaex M e H e p- 
1961, Aaiox HesHaqHxeAbHyjo noAnpHsauHro. OAHaKo, KaK xpedyex coBpeMen- 
fiaa acxpocpHSHKa, yKaaaHHyio HesHaqHxeAbHyio noAHpnaaHHK) neodxoAHMO 
oneHHTb KOAHqecxBeHHo. OcodeiHHO HHxepecHO npoueHTHoe coAepJKaHHe rasa 
II HMAH C XOqKH SpeHHH 3aAaq SBeSAHOft aCXpOHOMHH. 

OnHuieM HsyqeHHbie HaMxi xyMaHHOcxH no oxACAbHOcxH. XyMaHHOcxb 
NGC 6514 (M20), pacno,JiOAceHHaH b cosBesAHH CxpeAbU,a, npHHaAAe>KHT 
3MHccH0HH0My xHHy, coFAacHO X a 6 6 A y [82], SHaqeHHH cxeneHH noAHpu- 
aanHH H3AyqeHHH 3xoh xyMaHHOcxH npHBOAHXCH B xadAHue XXXIV. 

TadAHua npcxpoeHa no apryMenxaM nosHUHOHHoro yrAa h nopHAKOBoro 
HOMepa. noBHHHOHHMH yxoA oxcqHXMBaexcH ox noAioca qepes boctok. He CAe- 
Ayer cqHxaxb, qxo nopHAKOBbie qHCAa noKasHBaiox xoaho oaho h to Ate pac- 
‘CxoHHHe OT neHxpa.iibHOH qacxH xyMannocxH no KaxKAOMy nosHHHOHHOMy yrAy; 


( 4 . 19 ) 
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1 C& r ji a B a H e T B e p T a H 


OHH JIHUIb COOTBeXCTByiOT fipHMepHO O^lHHaKOBblM paCCTOHHHHM, K 0 T 0 pilJ 6 
MO>KHO oSTjeAHKHTb BOA OAHHM HOMepOM. 


Ta6jiHBa XXXIV obi?cocE;n 
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KaK BHAHO H3 Ta6AHUbI, AaHHafl 3MHCCHOHHasi TyMaHHOCTb XapaiCTepii- 
ayercH HesHaqureAbHoft noAnpHsauHeft, nocKOAbKy cpeAHee sHaaeHHe, paB- 
HOe 10%, CpaBKHTCAbHO MaAO, eCAH npHHHTb BO BHHMaHHe, 'aTO BepOHTHaa 
omH6Ka onpeAeAeHHfl CTenenn noAHpHsauHH npH cjjoxorpatJjHaecKOH [[)OTOMeT 
pHH He MeHbuie 5%-ob. TeM He Menee noAyHeHHyio noAnpHsauHio CAeAyer 
npHHHCaTb H3AyHeHHK), KOTOpOC paCCCHHO CBOOoAHblMH SAeKTpOHaMH, HpH- 
CyTCTBytOUIHMH B 3MHCCHOHHbIX TyMaHHOCTHX HOBHAHMOMy B AOBOAbHO 60 Ab- 
UIOM KOAHHeCTBe. npH 3T0M MbI AOA>KHbI HpHHHTb, HTO HblAeBbie HaCTHHbl, 
npH pacceHHHH HaAyneHHH, ne noAapHayiOT nocAeAHee. Ibkhm o6pa30M 3a' 
HenpepbIBHblH CneKTp B SMHCCHOHHHX TyMaHHOCXHX OTBeXCXBeHHbl CBoOOAHbie' 
sAeKxpoHbi, a 3a ocxaAbnyio uacxb — nuAeBue HacxHUbi. KaK. noKasaao b pslo- 
xax [79, 881, obiACBbie Hacximbi Moryx Aaeaxb noAHpHBaunio npH npoxo>KAe- 
HHH H3AyHeHHH vepes HHX, X. e. Hepe3 norAoiuaiomHe nbiAeEwe o6AaKa, 6Aaro- 
AapH onpeAeAeHHOH .opHeHxauHH nocAeAHHx. HMefl KOAHHecxsenHyK) oueHKy 
HHxeHCHBHOcxH HenpepbiBHOPo cneKxpa h 3Mhcchohhoh nacxH li conoc.xaBAHA- 
nOAHpHSaUHOHHbie AaHHbie, MOACHO OireHHXb KOHUeHXpaUHK) CB06oAHb[X 3AeK 
XpOHOB B 3MHCCHOHHbIX XyMaHHOCXflX, a XaKACe H HblAeBOH COCXaBAHIOIUeH. 

TyMaHHocxb NGC 6618 HBBecxna KaK xyMaHHOcxb w. Ee mu HSMepHAw 
Ha AByx cepHHx HeraxHBOB. PeayAbxaxu HSMepeHHH Aaioxca b xaSAHue XXXV. 


TaSAHAa XXXV obftrsmo 
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CpeAwee 

67 o (14) 

j G fen nee 

8%(8)i 


3 xa xafiAHua nocxpoena xaKJKe, khk h npeAbiAymaa, c xoft pasHHAefl, hxo‘ 
OHa pasACAena Ha abb nacxH, AeBan oxhochxch b nepBoft cepHH nAenoK, npa- 
Ban — Ko Bxopofl. 

HedoAbiuoe koahhccxbo xoabk bshto HaMepeHHO, BBHAy Toro, hxo b xaKOM 
cAynae ohh AerKO aanoMHHaioxcH, a axo noBumaex xohhocxb H3MepeHHH„ 
yMeHbmaa oxKAoneHHH ox HsdpaHHUx xoneK npH nepexoAe ox nepBOH n.nac- 
XHHKH KO BTOpofi H TpeTbeft. 
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Onpivie.iioirn;' ireHTpa.ii.iforo noiYroju.'iiii!!. HayieHiie nojiHpHsanHH ! 07' 


CyiJ,5i no ra6jiH]j,t', khk ncpisan cepnsi, xait h BTopan noKasHBaroT, nxo flan- 
Hasi TyMaHHOcTb MCHco nojinpHsoBana, mbm npeAtwymaa. Orcioaa mojkho sa- 
KJtlOqUTb, HTO B Heft OTHOCHTeJIbMOe COitep>J{aHHe CBo6o/l,HfaIX SJieKTpOHOB, eC.flH 
.'paBHHBaTh c [ibicTieBUMH '[HCTHpaMH, Mei-ibiiie, neM b npefl,bifl,yiu,eft. 

Mb! npHMCM, MTo /jaftHbie iiepBOH nojiOBHHbi 3T0H TadjiHUbi peajib- 
Hbi, TO nojiyqaeTC5[, mto rvManHOCTb noKasbiBaer MeHbiue Bcero nojinpHsapHro 
H.dH ee noMTH Her, iR)CK().nbKy aiianeHHe nojiHpnaauHH ajih nee (6%) jihuib 
Ha 1 % npeBocxo;i;HT BcposiTHyio ouindKy onpeB;ejieHH5! cxeneHH nojiHpHaaixHn 
no TaKOMv cnoco6y. 

TyMaHHocTb NGC 1976 hjih t. Has. T37MaHHOCTfa OpHOHa. 

PesyjibTaTH naiwepeHUH stoh TVMaHHOCTH npe;icTaBJieHbi b Ta6jiHne 

XXXVI, 


TaSjiHBa XXXVI Qbftosjno 



Kali BHAno 113 nee, axa xyMaHHOcTb noKasfaiBaex fl.OBO.nbHo 6ojibmyK) no- 
flHpHsaflHK). Ona, xaKJKe kbr h npefluflymaa xyiviaHHocxb, npHHaflfleflCHX k 
SMHCCHOHHOM y THny, a nosxoMy nojiHpHsauHH H3.xyHeHHH HeyflHBHxejibHa. 

rioflyqeHHbifl pesyjibxax mojkho HcxojiKOBaxb abohro: BO-nepBbix, xyiuaH' 
Hocxb OpHOHa BecbMa BOJiHHCxaH, Hxo Mo>Rex yBejiHHHXb cjiyflafiHfaie h CHCxe- 
MaxHqecRHe ou.!h6rh; Bo-Bxopbix, OHa naxofluxca b xaRoft oSnacxH, rfle mhoxo 
ropHHHx .3Be,3fl (Beflb OHa noMemaexcH bSahsh peHxpa accouHapHH OpHona 
[21], 14]), 6jiai’Oflapfl neiviy b Heft MO>ReT 6btxb mhoxo HOUHsoBaHHbix axoMOB h 
cfleflOBaxeflbHO mhoxo CBofioflUbix sjieRxpoHOB, Roxopbie ynacTByKJx b pacces- 
HHH HenpepbiBHoxo CBexa coBMecxHO c nuneBbiMH HacTHpaMH, h xcm cbmum 
noflHpHsyexca HajiyneHne xyMannocxH. B BHfly BbiuiecRasaHHOxo, flH(j)4)y3Hyio 
xyMaHHOcxb OpHona cneflyex CHHMaxb nepes anajiHsaxop b 6oJiee RpynnoM 
Macuixafie, oSecnenHB dojiee flexajibHoe ee nayHCHHe. 

Hcc,neflyH nojiMpHsauHio b xyMaHHOcxH Opnona, uenxpaMH H3MepeHHH mh 
H sdpajiH flBe 3Be3flbi, Roxopbie HORaaaHbi Ha nepxeflre 16. BoRpyx nepBoft sbbs- 
flbl H3MepeHHH npOH3BOflHJIHCb HOpeS Acp “ 10 . a BORpyx BXOpOH Hepes 
Aiy = 9o' , Hxo xopoLuo bhaho ho xabjiHue XXXVI. 

rio paSoxe [75] H3BecxHa xyMaHHOcxb (NGC 7023), cxeneHb nojiHpHsa- 
iiHH Roxopofl flocxHxaex 55%-ob, xbr hxo nonapHsauHio HSJiyHeHHH xyManHO- 
cxH OpHOHa cneflyex cqnxaxb cpaBHHxejibHo HeOojibmoS. 

TyMaHHOcxb OneHA, rhr msbocxho, oxhochtch r nuneBbiM xyMaHHocxHM. 
JXna Hee xaRjRe HSMepeHbi flBe cepHH HexaxHBOB. PesyAbTaxbi HSMepeHHH fla- 
loxcH B xaOflHHe XXXVII. 
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FjiaBa HeTBepTan 
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CpeAHee 

12*/, (14) 


Ha 3TOH Ta6jiHUjbi bhaho, qTO CTeneHb nojiapHsauHH rjih TyMaHHOCTH 
njieHA AOCTHraex aobojibho saMexHOH BeJiHqnHbi. MsMepeHHe AanHoft xyHaH- 
HOCTH npoH3BOAHJiocb BOKpyx 3Be3A We 2 H JNfe 5 (cm. wepxesr 17). 

CpeflHee sna^enHe nojiHpHsauHH xopomo coBnaAaex co cxenewbio nojiH- 
pHsauHH, nojiyHCHHoft AJiH 3X0H xyMaHHOcxH X e H H e ft [80 ], Sbcsah WsWe 2 
H 5 OfalJIH BbiSpaHbl B CBB3H C XCM, MXO BOKpyX HHX Jiy^Uie Bcero BUAejIHIOXCSI 
AH(J)(j)y3Hbie xyMaHHOcxH; kbk HSBecxHO, b IljieHAax 6ojibuiaH xyMaHHOcxb co- 
CXOHX H3 OXAeJIbHHX KyCKOB. HsMepHJIHCb MHOXHe OXAeJIbHbie KyCKH B HHX, 
HO HeKOXOpfaie H3MepeHHH OfalJIH OXOpOUieHbl BBHAy xoro, HXO b 6 jIH 3H HHX HJIf'I 
b ueHxpe KycKa xyMannocxH naxoAHxcH HpKHe 3Be3Abi CKonjieHHH njieHA, ko- 
xopbie Ha HJiacxHHKax ahiox yaKyio nojiocy pacceHHHH (noHepneHne) b nep- 
neHAHKyjiHpHOM HanpaBJieHHH k hjiockocxh nojiapnaaiiHH nojinpoHAa, hxo 
A ejiaex H3MepeHHH SAecb HeHaAeJKHbiMH. Ha pacceHHHe caexa HpKHX sbcsa, 
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nojiHpoHAaMH, yKasbiBacT XeKHefi [80], ho h mh HeaaBHCHMo saMeTHJiH 
3TO flBJieHHe. 



S 

HepieHC 1763(131)0 

TyMaHHOCTb NGC 1977 He HMeer OoJibuioro yraoBoro pasMepa, a no- 
cKOjibKy npH 3T0M, Kaiwepa UIiviHATa HMeer HeOojibuiofi MacmraO, naM 6 bijio 
HeBOSMOJKHO H3MepHTb MHOrO TOHCK. FlO HaHHblM X 3 6 6 JI a 3X3 
xyMaHHOCTb OTHOCHTC5I K KJiaccy xyMaHHocTeft c HenpepbiBHbiM cneKxpoM. B 
BHuy 3Toro, OHa AOJixcHa noKaabiBaxb HesHaHHxeJibHyio nojiHpHsauHK), hto h 
ecTb Ha caMOM AeJie. Kax noKaabiBaex Ta6,iiHua XXXVIII, cpenHee SHaneHHe 
nojiHpHsauHH B 3Toft xyMaHHocTH AocTHraex Bcero 7 %, hto Hy>KHO .CHHxaxb 
HOBOJIbllO IieSHaHHTejIbHOH BejIHHHHOH. 

TaK HTO, ec,JiH HajiyneHHe npoxonHx ckbosb nfaiJieBbie HacTHiibi, Koxopbie 
KaK-TO onpene.iieHHo opueHTHpOBanbi b oSuieivi rajiaKXHHecKOM none, to bo 3- 
MOHiHO, HTO HSJiyHeHHe nojHipHsyeTCH, KaK Ha 3 to yKa3biBaK)T C n H H, e p h 
T ypKSH |118|; Kor/ta >Ke nbineBbie nacTHUbi cawtH pacceHBaioT, Kax b cny- 
Hae nH(j)4iy3Hfaix xyMaHHOcTeft, noji5ipH3auHH HBjiyneHHH hohth ho npOHCxonnx. 
OpH npoxoJKnenHH Hs.riyHeHHH 3Be3n CKB03b HbiJieBbie nacTHHbi, cxeneHb no- 
JlflpHSaHHH ()Ka3bIBaeTC5I CB5I3aHHOH TaK>Ke C {})OpMaMH naCTHH [75]. 


TadJiHHa XXXVIII 



CpejHee | 7“/o(i7) 

Ecjih paccMOTpexb xadjiHiiy XXXVIII Oojiee BHHMaxejibHO, to mh yBH- 
flHM, HTO 30Ha JiTs 2, HO OTAeJibHbiM yrjiaM noKasbiBaex Sojibuiyro nojiapHsa- 
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r '.a a B a a e t b e p t a h 


UHK5, qeM 30Ha JsTo 1. TaKHM oSpasoM mojkho saKJiioqHTb, qxo ecjiH /iHcbthys- 
HaH xyMaHHOCTb OKpyjKaeT 3Be3ay h mh bh;i,hm ee 6jiaroflapH OTpaJKeHHio 
CBexa OT ee noBepxHOCTH, to ^ojiJKHa cymecTBOBaTb HeKOTopan 30Ha na ^an- 
HOM paccTOHHHH OT ueHTpa 3Be3;ibi, KOTopafl HaxoAHTCH B 6ojiee B’biro;tHOM 
nojioJKeHHH B cMbicJie yrjia.HaHSojibiueH nojiHpHaauHH. qTo6bi 6o.nee yBepeHHo 
BbiHBHTb j^aaaHHbiH 34)(J»eKT, Heo6xoAHMO nojiyqHTb chhmok xyiviairHocTH b 
oojiee KpyhnoM iwacuiTade, qeM sto HMeeivr mh. 

B BHAy 30HajibHoro 3(J)(}3eKTa, moxho cKaaaTb, qxo xyMaHHocTb NGC1977 
B03MO>KHO, COCTOHT H3 OTHOCHTCJIbHO SojICe KpynHHX qaCTHU. 

B Ta6jiHpe XXXIX AaHH rajiaxTHqecKHe aojifoth h mapoTbi HccjieaoBaH- 
Hbix TyMaHHOCTCH. 

Ta6.nHqa XXXIX ob*o ;::40 

NGC 1 3 

1976 176° — i9?S 

'977 175 -19.0 

6514 334 — 0.5 

661b 34] — J.0 ■ 

n4e;!.a»i 336 —22.0 

njiocKocTb nojiapnaapHH mh hc onpcAejiHjiH, nocmiibKy, kbk mh snaeiw 
H3 onHTa, npH HeaHaqHTeJibHOH nojiqpHaauHH njiocKOCTb onpeAe,JifleTCH Becb- 
Ma HeyaepeHHo. ZIjib AH(})(})y3HHx TyMaHHocTeft onpeAeACHHe n,nocKocTH nojia- 
pHsauHH BecbMa JKeAaTejibHo c ueAbio (})HKCHpoBaHHH ocBemaiomeft SBesAW, 
HO BBHAy Toro, qTO B cjiyqae HccjieAOBaHHHx TyMaHHOcTeft ocBemaioipHe 
3Be3AH H3BeCTHbI, HCT Heo6xOAHMOCTH OnpeAeJIHTb AJIH HHX n.IIOCKOCTb nOJTH- 
pHSailHH. 

§ 35. O.CTeneHH nojinpHsauHH HSJiyqeHHn BHerajiaKTHqecKHx xyMaHHOCTeft 

OnpeAeJieHHe CTeneHn nojTHpH3aij,HH BHerajiaKTHqecKHx xyMaHHOcTeH 
HMeer neMajibift HHTepec c ToqxH apeHHH HsyqeHUH khk cjnisHqecKoft npnpoAbi 
H3JiyqaioiUHx o6'beKTOB, Tax h norjiouiaiomefi cpeAH, 

Kax ycTanoBjicHo b nocAeAwee BpeMH, HSAyqeHHe ssesA, noABep>xeHHHx 
raAaxTHqecxoMy noxpacneHHio, noAHpHSOBaHo. B pa6oTax [79, 75] npHBOAHT- 
CH coo6pa>xeHHs, noATBepjKAaK)mHe cnocoSnocTb nbiAeBbix qacTHi; norno- 
maroipHx oSAaxoB npAHpusoBaTb usAyqeHHe SBesA- 

ripH 3T0M yCTaHaBAHBaeTCH KOppeAHUHH Me>KAV H36 hTK 0M HBexa H CTe- 
neHfaX) noAnpHsauHH H3AyqeHHH 3Be3A. . 

3 to o6cTOHTejibCTBo AaeT boboa HCxaTb noAnpHsapHio HSAyqeHHH h bo 
BHeraAaxTHqecxHx TyMaHHOCTRx. -OAHaxo, noAapHaapHH H3,JiyqeHHH aah Bce/t 
PaAaxTHXH, b ueAOM, MoxiOT oxasaTbCH H HHoro xapaxTepa, SvAyqx csasaH- 
HOH C T6M HAH HHHM HOAeM, HO, HOBHAHMOMy, MaAO BepOHTHO o6Hapy}KHTb 
noAapHaauHX) Taxoro poAa. 

B CBH3H C TOM, HTO BHeraAaXTHqeCKHe TyMaHHOCTH HaXOAHTCH CAHLUXOM 
AaAexo OT Hac, mh cqHTaeM, hto noAapHaauHio, ecAH TaxoBan npOHBHT ceSa, 
He CABAyeT npHHHCHBaTb OTpa>KeHHbiM AyqaM ot nbiAesbix qacTHu, nocxoAbxy 
Ha6AK)AeHHH B PaAaxTHxe AH(j>c})y3Hbix TyMaHHocTeft, HSAyqeHne ot xoTopHX 
COCTOHT, rAaBHHM o6pa30M, H3 OTpa>KeHHbix .ayqeft, orpaHHqHBaroxcH paccTO- 
HHHHMH Bcero AHIUb B HeCKOAbKO COT HapceXOB. 
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C,iienoBaTejibHO, nojinpusauHK) najiyqeHHs BHerajiaKTHqecrax T^^Manno- 
cxefl Mbi MoaieiM iipanHcaTb TO,nbKO JiH6o sjreKTpoimoMy rasy, HMeiomeMycH 
B caMHx 3THX BuerajiaKTHqecKHX TyMaHHOcxax, jih6o nbuieebiM BacxHuaM b 
M e>KrajiaKTHHecKOM npocxpancTBe. OpHcyxcxBHe iibiJieBbix BacxHu, h ajieffTpoH- 
Horo rasa He MO>Ker BbisbiBaxb coMHeHUH b xex rajiaKXHKax, r^e na naHHOM 
sxane npoHcxonHX 3Be3HOo6pa30BaHHe. 

Ecjih cjieAOBaxb SBOJirouHormofi nocjieAOBaxejibHOcxH X a 6 6 ji a h 
E t >K H H c a [86, 91], xo sjiJiHnxH'iecKHe xyMaHHOcxH aBJisiOTCfl caMbiMH paH- 
HHMH odpasoBaHHHMH; xoFAa, HMeHHo, corjiacHO BbimecKasaHHOMy, ncxnapn- 
sanHH ;^, 0 JI>^^Ha HaSjiiOAaTbCH b HSJiyneHHH xyMaHHOcxeH XHna E. 

C ApyroH cxopoHfa], corjiacHo KOCMoroHHnecKOH xeopHH A. H. JI e 6 e- 
Ahhckoi'o 1 32 1 xyMaHHOcxH xHna Sc 6ojiee paHHHe, qeM sji.TiHnxHtiecKHe— - 
— XHna E. 

TaKHM o6pa30M, naymeHMe nojiapHsauHH HSjiyBeHHH xyMaHHocxeft xhoob 
E H S Morjio 6b! oxBexHXb na Bonpoc— Kaicoe h3 sxhx Asyx npeAno,!io)KeHHH 
6ojibme cooxBCTcxByer AeflcxanxeAbHocxH. Ecjih oKa>KexcH, hxo H3 sxhx xa- 
noB OAHH o6Hapy>KHBaeT 6ojiee saMexHyiQ nojiHpuaanHK), aeiw ApyroH, xorAa 
Mbi BiipaBe 6yAeM npHnHcaxb 6My 6ojiee pamiroio cxsahio b sbojiiouhohhoh 
rioc.!ieAOBaTejii)HocTH, x, e, xaxHM nyxeiM mojkho ocBexHXb oahh H3 HHxepec- 
Hefliunx BonpocoB KocMoroiiHu. Bee 3X0 roBopnx sa ueJiecoodpasHOcxb Hsy- 
aeHHH nojiHpHsauHOHHbix CBOHCXB E H Sa xyMaHHoexeft. OAnaKO, axo He hc- 
KJiroqaex iiaAodnocxH b nayqeHHH no,ri5ipi!3anHH Apyrax xhhob BuerajiaKXHqe- 
CKHx xvMaHHocxefl, nocKo.xbKy nojinpHsapHio Moryx odriapyjKHXb no xofi hjih 
HHOH npHqHHe h ohh. 

CjieAOBaxejibHo, HsyneHHe nojiapHsauHH ajih Bcex xnnoB rajiaKXHK HMeex 
SojibiJioe ana'ieuHe, nocKOJibKy 3xhm nyxcM moh<ho ocBexHXb mhofo nnxepec- 
Hwx BoripocoB, lOK KOCMoroHHnecKoro, xax h hhcxo (jiHSHnecKoro xapaKxepa. 

B KanecxiK! onnixa mbi HccjieAOBa,iiii cxeneKb nojiapHsaiuiH b nsjiyqeHHH 
nexbipex BHerajiaKXH'iecKHx xyMaiiHocxen, aih KaacAofi hs Koxopux mh nojiy- 
MH.n'H no HecKO.XbKo cepnft chhmkob. B Ka>KAyio xaicyio cepnio chhmkob bxoahx 
xpH nocJieAOBaxejii)Hb(e ()K)xorpa({)Hii /i.aHii' H xyManHocxH A'^h xpex no.Jio>Ke- 
HHft anajiHsaxopa. 

lie Bce neraxHBbi OKaaajiHCb enojiHe deaynpeanbiMn n noxoM>- HSMepenbi 
6bi.riH xaKJKe ne Bce, ho xeM ne wenee, npHBOAUMbie sAecb AaHHbie ocHOBSHbi, 
no KpaftHeft Mepe, na naMepeHHHx AByx cepnft HeraxHBOB ajih Ka>KAoft xy- 
Mai-IHOCXH. 

OoxorpacjjHnecKHft MaxepHaji 6bui Ha6paH Becnofi 195! roAa Ha xoft >Ke 
aHa6eppau,HOHHoft Kaiwepe, Hcnojibsyn BMeexe c Heft cnen,Ha.fibHO ycxpoeHHbift 
nojiapoHAHbift aHa,7iH3axop. 

B KanecxBe HeraxHBHoro Maxepnajia 6br.na HcnojibsoBana if^oxonJieHxa 
«Ii3onaHxpoM» (HHK^’EI). Oiia npoHBjiH.iiacb Mexo.norHApoxHHOHOBbiM npo- 
HBHXeJieM, KOXOpbIM Mb! o6bI‘IHO nO.XbSyeMCn. ripH 31'OM HeraXHBHbie n,JieHKH 
npOHB.iiHJiHCb coBMeexHo c KycKaMH n.xeHOK, Koxopbie sapanee cxariAapxHso- 
Ba.TTHCb h;i jradopaxopHOM cneKxporpacfie co exyrrennaxoft mejibio. 

I-isMepenH!! 6bi,XH BiiinojiiieHbi na MUKpocjjoxoMexpe chcxcmh ElriKonoBa, a 
xaKH<e h na xaK irasbiBaeMOM 6bicxpoM MH.Kpoc])oxoMexpe. UsMepeHHH na 
AByx MHKpOCljOXOMOXpaX npOH3BOAHAHCb C HeAblO BbIHCHHXb Ha TOKOM H3 HHX 
f npeAHouTHxp.’rbirec itsMcpsixb niierajiaKXHnecKHe xvMaHHOcxH, VHHXHBan, nxo 

A'Ah xaKofi pa6oTbi, khk Aannan, xpe6yexcH oco6o BbicoKan xoHHocxb. TpyAiree 
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112 FjiaBa MeTBepTan 

Bcero H3MepflTb B MHKpo(J)OTOMeTpe OAHy H Ty JKe ToqKy na rpex nocjieAOBa- 
TejibHux cHHMKax TyMaHHOcTeft. PeayjibTaTbi HsyqeHHa sToro Bonpoca noKa- 
saJiM, HTo HeKOTopoe npeHMymecTBO Ha CTopoHe dbicTporo (|)OTOMeTpa, no- 
CKOJibKy, OH dojiee HyBCTBHxejieH, h BMecxe c tbm — CH adJKeH aobojibho toh- 
HblM BHHTOM, HepOABHraiOmHM KapeXKy C HJiaCTHHKOH. BnpOHeM, peSKOH paa- 
HHUbl B H3MepeHHHX Ha yHOMHHyTblX AByX (|)OTOMeTpaX HeaaMeTHO. 

BBHAy TOrO, HTO CHHMKH BHeraJiaKTHHeCKHX TyMaHHOCTeft npOH3BOAHJIHCb 
HocjieAOBaTeJibHO, npn paaHux nojioxieHHHx nojiapoHAa, mh npHAanajiH h 3- 
MepeHHHM cooTBeTCTByHDUiHe nonpaBKH aa aeHHXHoe paccxoHHHe, peAypHpyH- 
K cjiyqaio HaHMCHbuiero seHHXHoro paccxoHHHH. IlpH’axoM 3 xh nonpaBKH npo- 
aepaJiHCb na ochobo H3MepeHHH KOHxpojibHbix 3Be3A na KaxiAQM HeraxHse. 
OpH nocjieAOBaxejibHbix CHHMKax xyMaHHocxeft mbi He AOJiajin aJihhhhx 9K- 
Cn03HU,HH H HOaXOMy CHHMKH MajIO pa3JIHHajIHCb no 36HHXHbIM paCCXOHHHHM. 
noaxoMy, b HCKOxopbix cjiyqaHX nonpaBKH aa aennxHoe paccxoHHne naMHoro 
MCHbUie, MOM OUIHdKa H3MepeHHH. 

Opn padoxe na MHKpofjioxoMexpe HnKOHOBa mh nponaBOAHJiH HaMepeHna 
HO oxfleJibHbiM yajiaM hjih AcxajiHM, Koxophie xoponio BHAeJiHioxcH, ocodeHHO 
y xyMaHHOcxeft xnna Sc. 3xox cnocod HaMepeHHH odecnenHBaex dojibuiyK) 
XOHHOCXb B CMbICJie HaMepCHHH OAHHX H XeX JKC XOHeK Ha xpex paaJIHHHHX 
CHHMKax. Mh aapanee aapHCOBbisajiH BHera.naKXHqecKyio xyMaHHOcxb h hsmc- 
pneMbie xohkh h-rh yajiH. 3xo AasajiD B03M0>KH0CXb JierKO aanoMHHXb H3Me- 
paeMbie yajiH, uxo odecncMHBajio dojibujyio xobhocxh. HaMepeHHH xaicoro no- 
Aa HeaaxpyAHHxejTbHH, nocKOJibKy b KaJKAOH xyMaHHOcxH HaMepHJiocb He- 
dojibuioe KOJiHHecxBO TOHeK. OocjieAHee >Ke mo>kho 6hjio onpaBAaxb xeM, nxo 
ecjiH xyMaHHOCXb noKaaajia 6bi anaHHxejTbHyio nojispnaanHio, mo)kho dbuio 
nepcMepHXb ee dojiee AexaJibHO. BnponeM, Hac orpaHHHHBaji h HedoAbmofl 
MacLuxad Hauiefi anadeppauHOKHOH KaMepn. Boodme Hce xyMaHHOcxH xnna 
E H Sa aaxpyAHHxe.TbHo h.ith nonxH HesoaMOHiHO naMepaxb no oxAeJibHHM ys- 
jiaM, X. e. xaKHM nopHAKOM, kbkhm mh HaMepnjiH xyMaHHOcxH Sc. 

Mbi He dyABM ocxaHaBJiHsaxbCH na onncaHHH xbxhhkh nocxpoeHHH xa- 
paKXepHCXHHeCKHX KpHBHX H odpadOTKH HaMepeHHH, nOCKOAbKy BCe aXH BO- 

npocbi AOBOjibHo noApodno paaodpann naMH b npeAWAymeM naparpa4)s, 
KoxopbiH Kacaexcfl HayHeHHH noAHpnaauHH b AH(|)$)y3Hbix xyMaHHOcxHX Ha- 
meft EajiaKXHKH. Oxmoxhm ahuib euie paa, nxo BbiHHCAeHHH noAflpHaauHH 
npoH3BOAHAHCb HO H3BecxHoft ^opHyAc B. F. OeceHKOBa [48]. 

OxapaKxepHsyeM xenepb KaJKAyro hs HaMepeHHHX xyMaHHocxeft. 

TyMaHHOCxb NGC 5194; xnn Sc, 3xa xyMaHHOcxb aoboabho xoponio na- 
Becxna no cBoeft opHXHHaAbHOH cxpyKxype; ona HMeex ABa HApa h mhofo Bex- 
Ben. SnaneHHH cxeneHH noAspHaapHn aah oxAeAbHbix yaAOB b neft abioxch b 
xadJiHue XL. Kan bhaho H.a nocAeAHefi, Aannaa BHeraAaKXHqecKan xyMaH- 
Hocxb B HeKoxopbix xoHKax HAH y3Aax noKaabiBaex aaMexnyio noAHpHaaiiHK). 
3x0 MO>KHO yxBep>KAaxb, xaK kbk oniHdKa HaMepeHHH noAHpHaanHH Ha mh- 
KpocJjoxoMexpe AocxHxaex Bcero AHinb 7% (cm. HHXKe), h, ab^o ccah ein,e 
ynecxb cpeAHioK) (jioxorpaiJiHMecKyK) oiundKy (5%), xo ouindKa onpeACAeHHH 
noAHpnaauHH b naiuHx onpeAeAeHHHx b neKoxopHx cAynaHX Moxcex aocxh- 
raxb 12%, a MOKAy xeM, HeKoxopne xohkh noKaabiBaiox cxenenb noAnpHaaiiHH 
H AO 30 % . 

B xadAHue XL, b acboh noAOBHHe, AaroxcH HaMepeHHH na MHKpocjioxo- 
Mexpe HHKOHOBa Asyx cepHH neraxHBOB, oxhochuihxch k AnyM paaAHHHHM Aa- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A03620001 001 9-9 


Onpe/tejreHHe iieHTpaJibiioro norjionj;eHHfj- HsyqeHHe nojjHpH 3 aD,HH 


113 


TaM. B npaBOH nojioBUHe npencTaBjicHbi peayjibTaTH HSMepeHHa Ha 6bicTpoM 
MHKpOCpOTOMeTpe OAHOH CepHH, HO B ^XByx BSaHMOnepneHUHKyjIHpHHX Ha- 
npaBjieHHHX. T. e. b H^pe TyMaHHocTH noMemajiocb HaHajio npHMoyrojibHwx 
KoopUHHax, H3MepeHHa npoHSBOAHjiHCb Bnojib ocefl X H y. qT 06 bi He cnv- 
THTb HyMepaHHK) HSMepHeMbix TOHOK, TOHKH HepBoro AHaHexpa Mbi sanyHe- 
poBajiH c 11, a BToporo c 21. B AajibHeflmeM, xaKjKe o6o3HaHaK)TCH iisHe- 
peHHH npyrux TyMaHHOCTefi na dbicxpoM (J)OTOMeTpe. 

Ta6jii-ma X L (3b6:?o^o 
NGC5194" 
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B jieBOH nojioBHHe TadjiHpw XL HyMepapHa oSapaa pjia pByx cepHft no- 
m no B 03 M 0 a<H 0 CTH opHH H xe jKe XOHKH. HeraxHBbi ce- 

I«V 1 qS‘ r n^‘ KaaecxBy HecKoiibKO ycxynaiox HeraxHBaM cepnH 
48.V.1951 r. rioaxoMy nocjieAHHe cjiepyex dpaxb c dojibUiHM BecoM 

(iioxoMexpe nepBbifi pnaMexp noKaBbiBaex 
nojiapHsapHK) Boodipe HaMHoro dojibuie, aeM Bxopoft. Hs II xoqeK na hcm 8 
noKasbiBarax cxeneHb nojiapHsapHH doabuiyio, aewf Bepoaxnaa oiundKa onpeae- 
‘^■^^-nonaxenfaHO, b neKoxopbix yajiax paHHofl BHerajiaKXHae- 
xoxa HeaHaanxeiibHO, ho nojiapHSOBaHo. Specb 
HenocpepcxBeHHo^Ha-rjiaa mojkho aaMexHXb pa 3 HHpy b HHxencHBHOcxH ana 
HeKoxopbix aacxeH pyKaBOB (cm. (})oxo 3 , rpe xyMaHHocxb NGC 5194 noxasa- 

H3o6pa*eHHax, cooxBexcxByroipHx xpeM nojioHieHHaRL 



9> = 0° (p = 6C° 

‘I’OTo 3 

8. BiojiJi. A6acT. acTpocp. o6c.. He 13 


<p=I2C' 
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rnasa HeTBepTaH 


KaK BHflHO H3 3THX cHHMKOB, AJiH 1-ro H 2-ro noJio>KeHHH aHa,nH3aTopa 
= ii cp-.= 60 , TOHKa B pyKBBe cnHpaJiH, yKasaHHasi cxpejiKoft, BbiAejAHeTca. 
T. e. OHa 3 HaqHTeJibHO HHTeHCHBHee na sthx AByx cHUMKax, qeM na TpeTbeM 

= 120 F. 

TyMaHHOCTb NGC 5194, b cmmcjib nayqeHHB nojiHpH3ati,HH hbjihbtch fc- 

KJIIOHHTeJIbHO HHTBpeCHblM od'bBKTOM, H 3aCJiy>KHBaeT AaJIbHeHUIBfO doIIt'C 
AGTajibHoro H3yqeHHH, noAoSnoro naiiieMy, nocKOJibKy TpyAiio npeACTaBHT^ 
TGopGTHqecKH, iioqGMy Ha oahoh h toh x< 0 cnHpa.nH tojibko oAHa, orpaHHHSH- 
Haa qacTb oOHapyjKHBaeT nojiapHaauHio. 

TyMaHHOCTb NGC 5457; thh Sc. Sxa ryMaHHOCTb THnuBHaa cnHpajibHan 
— cHHpaAH y nee cHJibHO paasHTH. PeayjibTaTbi HSMepeHHH nojiapHaapHH ajih 
H ee npcACTaB.neHbi b xadJiHue XLI. CyAH no hum BOo6uie, mu mojkgm chh- 
TaTb, HTO H3JiyiieHHe 3TOH BHeraJiaKTHMeCKOH XyMaHHOCTH, nOBHAHMOMy, He 
ITOJiapHSOBaHO. 

TaS.ffima XU r^bftocjn 

NGC 5457 
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B AGBOH nojiOBHHe TaSAHUbi XLI AaioTCH peayAbTaTbi HSMepeHHH xpex 
CepHH. KaiC BHAHO H3 STOH XadAHUU, HH B OAHOH TOAKB Hex XOXb CKOAbKO 

HuOyAfa aaMexHOH noAapHsauHH. JlHiub xohkh JvTe 5 h iNb 6 noKasuBaiox hoaxh 
no BceM xpeM cepHHM neKOxopyio noAnpHsauHio. 9xo oxKAOHeHHe ox o6mero 
xapaKxepa Momno npHHHcaxb xpyAHO HSMepneMUM ysAaM h xoHKaM. 

Tohkh JVoJsr? 11 H 15 npaBOH hoaobhhu xa6AHUbi XLI noKasbiBaiox noBU- 
LueHHyK) noAapii3au,Hio, ho gcah npHHHXb bo BHUManuG xo, qxo ohh othochxch 

K nGpGAGpJKaHHOft H HGAOAGpHCaHHOH qaCXHM XyMaHHOCXH, xo HMH XOACe MO>K- 
HO npGHeOpGMb, X. K. OUIHOkB HSMepGHHH CHAbHO 3aBHCHX XaKJKC OX CXeHGHH 
noqepHeHHH. 

TaKiiM o6pa30M, mu cmixaeM, hto H3AyqeHHe AaHHofl xyMaHHOcxH hg no- 
napHSOBaHO, a gcah h noAnpuaoBaHo, xo BecbMa HesHanuxeAbHO, 

TyMaHHOCTb NGC 4558; xhh Sb. Kax bhaho hs xadAHuu XCILhshg- 

peHHbie XOHKH AaHHOH BHGraAaKXHHGCKOH XyMaHHOCXH XaK>Ke HG noKasbisaiox 
saMcxHOH noAapusauHH. OcobeHHO 3xo mo>kho cKaaaxb o6 HSMepeHHH nera- 
thbob ox 28.V.1951 r. fibicxpuM (|)oxoMexpoM. 3xh HeraxHBbi xaKJKe He noKa- 
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3biBaiOT nojinpi'iaauHH iipi-i usMepeHiiH na MHKpocjiOTOMeTpe HHKOHOBa, ecjiH 
.He npHHHTh BO BHHMaHHC ABC TOAKH J\ro>N9 2 H 3. 


Ta6jiHu;a X LIl obftocjo 

NGC 4558 


HsMepcHu;! iia MviKporpOTOMCTpe || nsMepcHBH aa ducTpoM 


HnKfiHOBa || MBKpOCpOTOMeTpe 


a,s'bro 3 ga&o 

agc^t.j'bo 

3 og^ 4 m(jn(n(J)r 2 i- 

0og^(n(gn(5raBg(5<b'ba 

AT! K2 

31 • 

m. 1951 

P% 

liS . V . 1951 

P 7 o 

1 X 5 1 X 5 

28 . V . 1951 
l^»/o 

' 1 


o6o/„ 

OiVo 

II 

O3V0 

2 


14 

12 

12 

07 

3 


‘3 

14 

13 

04 

4 


13 

09 

14 

13 

5 


09 

05 

15 

06 

6 


13 

03 

i6 

09 

7 


07 

04 

17 

08 

8 


09 

«5 

iS 

II 





19 

09 


MbI AOJI>KHbI OTMeTHTb, HTO HSMepCHHe 3TOH TyHaHHOCTH 6bIJIO SaTpyH- 
iieno, BCJiencTBHe OTcyxoTBHH BbmejiaioiuHXCH ysjiOB, hto Bnojine ecTecTBen- 
HO, THK KaK OHa— THOa Sb H HMeer HOBOJIbHO OHHOpOAHUft SBeSAHblft 
HecMoipa na 9 to, npii HSMepeni-iH ee mh c'rapajipcb BuaBHTb h noAoSpaTb 
6oJiee HJin Meiice i’.bipa>KeHHbie miTepecHbie tohkh. HsMepenHa noKasajiH, hto 
M bi Bnojiiie MO/'KOM HBMepnTb TyMai-iHOCTH Aame c oahopoahhm (|)ohom. 

TaKHM oCpasoM, mbi MO}i<eM CAHTatb, HTo BHerajiaKTHHecKHe ryMaHHocxH 
xHna Sb He Aaior itojiApuBauHio HBAV'ieHHH, i-io ecjiH h Aaiox, xo onenb Majiyio, 
XOX51 H Heoc'i'opoxKHo ,/i,e.'iaxb 'I'hkhc; saKjnoHenHH na ocHOBe HSMepeHHH jihuib 
OAHO fi XyMaHHOCTH. 

TyMaHHOc'i'b NCC 3583 ; 'run S, Jliia axofi BiierajtaKXHHecKOH xyMaHHOcxH 
Mbi HMejlH AHUH.. O/UIV CCpllfO HeraXHROB. rio AaHHbIM UlenAH H 3 hmc 
[1161 oiia HMee'i' BBeBAByio BeJiiiAHHy, paBi-iyio 12.2. B BHAy CAabocxn ee ajih 
H amero iiHcrpyMeiixa, b iiefi mo>kho 6 bijro HSMepnxb AHUib HApo. Cxenenh 
nojiHpHsauHH aah sxofi eAMHCXBeHHoii xohkh no,iiyHHAacb paBHOH Bcero AHmb 
1%, X. e. npaKTiniecKH nojiHpHsauHH paBHa Hy.xio. 

Iln npHMope Aaiir-iOH xyMaHirocxH h xpex npeAbiAyuAHx mo>kho KOHcxaxii- 
poBaxb, 'ri'o BAjiyiieiine nAep Bnera.i!aKXHHecKHX xyMaHHOCxeH Sb h Sc He no- 
jinpirsoBatio H.iiii no.irHpH.soBaHo BecbMa HesHaHHxejibHO. 

C ue.xb[o onpeAeJieniisi omH6KH HSMepenHH, mh HSMepiuiH oAHy h xy H«i 
HAeiiKy (neraxHB) xpn paaa. Ilpir 3 xom mbi nocxynajiH xaKJKe, khk npi-i H3Me- 
peHHH xpex paaiibix Herax.HBOB. Oahh h xa >Ke nAeriKa nocjie HSMepeHHH buhk- 
MaAaCb H3 MHKpOljlOXOMeXpa H .SaHOBO BCXaBJIHAaCb H HDH 3X0i"l OHepanHH 
npHbop oxtjjOKycHpoi’biBajicH aanoBO. 

Ha ocHOKe sxhx H.3MepeHHH oahoxo h xoro ZKe neraxHBa, mh KaK 6bi bh- 
HHCAHAH cxeneiib nojiapH.aauHH h. 3 HSMepeimfi xpex HeraxHBOB, oxhochuxhxcv! 


I iro.x larc'rn.JiaimiMeciiOM TvixTaTTiTocTH ?.ibt noApasyMCBaeM ce OATtopoxHoa 

H 3 o 6 paiKemie, iie la.i/iejiaioiHeecH cnHpa.xnMH. 
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rjiaBa HeTBepTaa 


K TpeM noJioJKeHHHM anajiHsaTopa., PeayjibTaxu npe;];cTaBjieHH b xafijiHue 
XLIII. 

Ha Hee cjieAyex, qxo Kor;ia HSJiyqeHHe ofi-beKTa nojiapHsoBaHO, oiuHSKa 
H3MepeHHfl Ha MHKpo4)OTOMeTpe, XOTH pe;i,KO, HO BCe-TaKH MOHCeT HOKaaaTb 
nojiflpHaauHK) ao 7 — 8 %-ob. 

Ta6jiHL(a XLIII ob^ocjo 
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OqeBHflHO, HTO ecjiH HajiyqeHHe oSiseKTa nojiapHaoBano, to ouiHdKa dy^er 
AeflcTBOBaTb B odoHx HanpaBjieHHHX. Ecjih k stoh ouindKe npndaBHTb euj,e 
(JiOTorpa^iHqecKyio omadKy, aaBHcnmyio ot npoHBJieHHH, HexoTHOCTH rHAHpoB- 
KH H T. n., — B 5% -OB, TO ouiHdKa M0JK6T AOCTHHb 12%. HecMOTpH Ha oipy- 
THMOCTb OUIHdKH, HaUIH H3MepeHHH B CJiyqae SaMeTHOH nOJIHpHaaUHH Hy>KHO 
CHHTaTb HaAOJKHblMH. 

Ho HO^iodHbie HccjieAOBaHHH cjieAyeT pacmapHTb b cMbicjie HsyqeHHH no- 
jiflpHsauHH BHerajiaKTHHecKHx TyMaHHocTefl thhob Sa h E. 

)KeJiaTeJibHo npH stom BunojiHHTb noflodnyio padoxy na HHcxpyMeHxe, 
HMeromeM dojibuiofl Macuixad, c uejibio HayqeHHH dpjiee HHxepecHHx Aerajiefi 
BHerajiaKTHqecKHx xyMaHHocxeii. 

SaKaHHHBan Ha stom Aannyio qacxb padoxbi, nepeftflCM k HayqeHHio laest- 
3Be3flHoro norjiomeHHH b faJiaKTHKe cxaxHcxHHecKHMH Mexo^aMH. 
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rJTABA nflTAfl 


HSyHEHHE ME>K3BE3/],HOrO nOEJIOlItEHHH H IIPyrHX 
XAPAKTEPHCTHK EAJIAKTHKH CTATHCTHPIECKHMH METO/tAMM 

§ 36. PacnpcAeJieHHe sbcsa no cncKTpajibHbiM KjiaccaM b tcmhmx h 
cBCTJibix ynacTKax Mjiennoro nyrni 

AcTpoHOMbi c AaBHHx oop HbiTajOTCH o6'bHCHHTb HeoAHOpoAHOCTH Mjieq- 
Horo HyTH, BbipaaotomHecn b iia.imqHH caerjibix h TeMHbix mcct b neM. 

PaHbUie CBBTaJIH, qro BCe BTH HeOflHOpOilHOCTH BblSblBaiOTCH TeM, qTO B 
EajiaKiHKe noxa eme ho ycTaHOBujiocb cxanHOHapHoe h nenpepbiBHoe pacnpe- 
flejieHHe SBes/i. 3 to Morjio 6bi, b qacTHOcTH, roBopHTb b nojibsy xoro, qxo Ha- 
ma EajiaKXHKa npeACTaB,JiHex cnupajibnyio xyMaHHOCXb, cxo^yio c BHera 
JiaKXHqecKHMH. B Hacxoamee speMH Bonpoc nejibSH cHHxaxb pemeHHWM He- 
Koxopbie HccjieziOBaTe.nH cKJtoHUbi npwnHcaxb axy KjioqKOBaxocxb xojibko hjih 
O ojibuie Bcero nor,nomaiomeH MaxepHH, a flpyrae— -Hao6opox. HecoMHeHHc, 
qxo oojibmaH qacxb HeoAHopo.ziHocxH BbisBana norjiomaiomeft Haxepneft. 
Moh<ho CKaaaxb, qxo riorAomaiomaH Maxepna necxpnx EajiaKXHKy,’ ho npn- 
HHcaxb HaSjiioAaeMVJO neoAHopoAHOcxb b pacnpeAejieHHH sbosa ueaHKOM en 
6bi,iTo 6bi Toxe nenpaBHJibito, xaK khk axo He HaxoAHJiocb 6bi b corjiacHH c 
Becbiwa BepoHXHoft cnapajibHoft cxpvKxypoft ra.iiaKXHKH. OAHaKO, b HeKOxo- 
POM cMbicjie BHA Haiueft EajiaKXHKH aaBHcnx ox xoro b kbkhx Ayqax hh ee 
paccMaxpHBaeM, i-tanpHiwep, b Hucl^paKpacHbix Jiyqax ona Moxex Hiwexb adv- 
roH bha. 

5fcHo, qxo B cjiyqae cimpaAbHoft cxpyxxypbi nameft EaAaKXHKH b bhah- 
Mbix Jiyqax, uBesA paHHHx cneKxpajibHbix KJiaccoB aoa>kho 6bixb 6oAbme 
aHaAornqHo xoMy, khk sxo Hivreex iwecxo aah BHeraAaKxnqecKHx xyiwaHHOcxe'l 
XHHa Sc. Ho c Apyroft cxopoHbi, ecAH HeoAHOpoAHOcxH b pacnpeAe.qeHHH bbssa 
B biSBaHbi nor.xoujaioiTieH MaxepHen, xo h b sxom anyqae mw aoajkhh Ha 6 nK>- 
Aaxb b cBex.nbix odjiacxnx SBeaAbi panHHx cneKxpaAbHbix kabccob b 6oAbmeH 
HHCAe, qeiM b xeiwHbix, djtaroAapH norjtomeHHio b nocAeAHHx. Becbiwa HHxe- 
^ KO.)tHqecxBeHHO OHenHXb axo HBAeHHe aah pasHbix o 6 j\a- 

cxeH EaAaKXHKH. 

B CBHBH c 3XHM Mbi HocxaBH.nH HepeA C060H saAaqy HsyqeHHH pacnpe- 
AeAeHHsi 3Be3A panHHx cneKxpaAbUbix kahccob b xeMHbix h cBexAux iwecxax 
MAeqHoro Hyxn, ncnoAbsya c oxoh ueAbio KaxaAorn Bergedorfer Spektral — 
Durchmusierung (IjSD) t, y. I, il, fHniy Drajier Catalogue (HD) i-r Macxiiq- 
110 — Henry Draper Extension (HDE). 

^ HsBecxHo, qxo xaKoro poAa paSoxaMH mhoxo saHHiviaAHCb inseACKHe ac- 

^ npenBapirrcjuaioe nccjicnoBaiine namioro Bonpoca ony6.iiHKOBano Ha,MH b Bio.a, 
Jiexeiie ACacTVM^iucKOH 06cepBaTopHH 6, 1942, 
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2^ ^ g r a B a n n 'ran 

TpoHOMbi na o6cepBaTopHH Vncajia, HanpuMep B a .n ji e h k b h c t [1391, 
Banac 11371 h flp. IJJBe,a;cKHc acTpoHOMbi nojibsoBajiHCb b 6ojibmHHCTBe' 
CJiy^iaOB CODCTBBHHblMH CITCKTpajIbHblMI'I KJiaCCHCj)HKaLl,HaMH 3B63A B /TCTaJlb- 
HO Hcc,neflOBajiH xeMHue h cBeT.nbie odJiacxH b cosBesAHHX JledeflH h Uec{)eH. 

B HaiiieM HccjiertOBaHHH mh he nojibsoBajiHCb H30(|)oxaMH norjiomaiomefl 
MaxepHH MjieHHoro OyxH, ahhhhmh FI a h h e k y k o m [103| h Hcnojibso- 
BaHHbIMH B a H B C O M AJIH nJIOIlI,aAM CB6TJIbT& 

H TeMHbIC yHaCTKH. 3TOH U6JIH Mb! 06paLHaJIHCb JIHUIb K H3B6CTHOMy ST- 

.iiacy Pocca h KajibBepxa hk KapxaM O p a h k a h h-A a a m c a. 

TeMHbie H CBexAbie njiomaAKH Bbi6HpaAHCb khk mo>kho 6AHJKe Apyr k 
Apyry b nojioce ■ UeHxpbi napHbix iiAomaAOK HaMenaAHCb no bo3- 

MO>KHOCXH C paBHbIMH XaAaKXHHeCKHMH UIHpOXaMH, C UCAblO H36e>KaXb CH- 
cxeiviaxHHecKHX norpeuiHocxen b KonneHxpauHH, b oco6eHHOcxH ,— b cAynae 
3Be3A B. KoAHHeCXBO nOACHHXblBa&MblX H cpaBHHBaeMbIX 3Be3A 6paAOCb cxpo- 
ro OAHHaKOBbiM. Ho xaK khk b xcmhmx o6.xacxHX bbcsa MeHbiue, hom b cbot- 
Abix, xo B nepBbix npnxOAHAOcb 6paxb 6oAbUjyio nAomaAt, hom b nocAeAHHX. 

B KaxaAore BSD jxs&jch cnoKxpaAbHafi KAaccH(|)HKaii,HH 3B63A b hao- 
maAKa X KanxeHHa na oAomaAn ^ 3%o b KasTAOH, nosxoMy axon nAO- 
maAbio H npnxoAHAOcb orpaHHHHBaxbcn npH Bbi6ope csexAbix n xeMHbix Mecx. 
EcxecxBeHHO, nxo aah Hauieft uoah hobosmojkho uiHpoKO noAbaoBaxbCH Kaxa 
AoroM BSD,’nocKOAbKy aah snoAHe yAOBAexBopHxeAbHoro^cpaBHeHHsi Heo6- 
XOAHMO HMeXb KAaCCH^HKaUHK) 3Be3A Ha AOBOAbHO 60 Abm 0 H nAOJUaAH. Kaxa- 
Aor HD HHCKOAbKo Hc orpaHHHHBaex nac b Bbi6ope nAomaAeft cpaBHenna, 
HO MO>KHO CHHXaTb, MTO OH HOAOH AHUlb AO 8.5 3B. BBAHHHHbl, HXO HBAHeXCH. 
AOBOAbHO 'eoAbuiKM HCAocxaTKOM. H3 KaxaAoxa HDE HaMH 6bIAO HCnOAbSO- 
BaHO HCCKOAbKO nAomaAOK. KaxaAor B a x m a h h a [138] (AonoAHHxeAbHbiH 
TOM BSD) HaMH He 6bIA HCn0Ab30BaH BBHAy Toro, HTO HMeiOIAHHCfl B Hainew 
pacnopH>KeHHH tom ero He BKAionaeT hcho BbipanceHHbie TeMHbie h CBexAbie 
vnacTKH MAeHHoro FlyTH. Ha KaTaAora BSD 6bTAO HcnoAbaoBano 7 nAoma- 
AOK KanTeftHa KoJVs 8, 9, 18, 24, 25, 40, 42. Bee ohh pacnoAO>KeHbi b. 
Mabahom riyTH H npHTOM B TBKHX yuacTKax, TAe HaXOASTCH CBBTAbie H TeM- 
Hbie ynacTKH. Hs KaTaAoroB HD HaMH BbiOpano 14 nap nAomaAOK. IIpH bh- 
6ope nAomaAOK aah cpaBHCHHH TeMHbix h CBexAbix ynacTKOB, KaK yKaaaHO' 
Bbime Mbi noAb30BaAHCb axAacoM Pocca, a TaxAte KapxaMH OpaHK- 
A H h-’a A a M c a. B axAace Pocca Ka>KAaH Kapxa odHapyACHBaeT saMex- 
Hyio omH6Ky hoah, h oahh h tot jkb oStjCkt b onxHnecKOM neaxpe KaAcexcHr 
qpeaBbiqaflHo npKHM, a na Kpaio Kapxbi — oneHb cAa6biM, hto necKOAbKO 3a- 
TpyAHHAO ycxaHOBAeHHe xeMHbix h cBexAbix yqacTKOB. 

B xaOAHue XLIV Aanbi sKBaxopHaAbHbie h raAaKXHnecKHe KoopAHHaxbt 
ueHxpoB 9THX cpaBHHBaeMbIX Me>KAy co6oh, nonapHO, cBexAbix h xeMHHx hao- 
maAOK. 

KaK bhaho H3 xaOAHUbi, cBexAbie ynacTKH He naxoAHTCH b npeHMymeex- 
BCHHOM nOAOAteHHH HO CpaBHeHHK) C XeMHblMH yqaCTKaMH B CMHCAe raAaK- 
THHeCKOH UIHpOTbl. 3x0 XOpOUIO BHAHO H3 CpCAHHX SHaHeHHft +D H — 
CBCTAbix yqacTKOB HMeeM -t-4®.04 — 5'’. 10, aah xeMHbix -r • 

B HeKOTopbix cAyqaHX CBexAOMy ynacTKy 6AaronpHHTCTByeT sqiqieKT ranaK- 
THHeCKOH KOHUeHXpaUHH 3Be3A (B CMHCAB yBeAHAeHHH HHCAa 3Be3A), a B 

Ap\THX ^XeHHOMy, XaK MTO B KOHeHHOM HTOFe, npH CTOAb HeaHaHHxeAbHbix 

raAaKTHnecKHX niHpoxax, siJxJieKT aoajkbh crAaAtHBaxbCH h aah cBexAbix w 
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fljin tcmiiha TyMaHHOcTefi. FIosTOMy aHjjcjaeKT, ofiHapyjJiHBaeMfaift no AaHHbiM 
cjieAyrouiHx Ta6jmii, XLV n XLVI, He.iii.3H o6'bHCHHTb BjiHHHHeM rajiaKrane- 
CKOH KOHUeHTpaiiHH. 
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B Ta6jiHae XLIV AaioTca HasBaHHH cossesAHH, b KOTopbix pacnojiOA<eHbi 
ueHTpbi Bbi6paHHbix miomaAOK. K^k bhaho h 3 xadjiHUbi, KaK xeMHbie, xaK h 
CB eT.T]bie ynacTKH name Bcero pacnojiojKeHbi b oahom h tom ace cosBesAHH.. 
B cAynae, KorAa AaHHoft njiomaAKe npHiiHcano ABa cosBesAHB, 3T0 osna- 
qaer, mo ueiixp axofi nAoinaAKH pacnoAOJKeH noqxn na rpaHHpe Me*Ay hh- 
MH, H oneBHAHo, BbifipaHHbiH yqacxoK pacnoAOHcen b o6ohx cosBesAHHX. B 
HOKOxopbix cjiyqaflx abc cpaBHHMaeMbie nAomaAKH oxBaxbiBaioxcfl qacTHAHO 
XpeMH C 03 Be 3 AHHMH. 

rioACHexbi 3Be3A AAH Bcex DAouiaAOK H3 KaxaAora BSDI, II Aaioxca B 
xa6jiHue XLV. AtiajiorHqHaH xa6AHii,a XLVI cooTBexcTByex noAcnexaM no 
KaxajioraM LID n HDE. B Heft npHBOAHTca qncjia 3Be3A cooxBexcxByiomHX, 
cneKxpaJii.Hbix KJtaccoB n b cooxBexcxByiomHX nAomaAKax. 
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B noAC4eTbi 3Be3A AaHHoro cneKxpajibHoro KJiacca bxoaht Bce SBeanu 
cooTBeicTByiomHX noflKjiaccoB. Jlyqme 6bijio 6bi bbcth noACVOTM HMenao no 
noAKJiaccaM, ho ajih axoro HyncHO HcnojibsoBaxb dojibuioe KOJiHnecxBO 3Be3;r. 

W3 xaSjiHUbi XLV BHAHo, nxo b CBexjioft o6jiacxH SBesflbi KJiacca B h A 
BcxpenaioxcH name, hom b xeMHOH o6jiacxH. B 12-om h 13-om cxoji6i],ax 
Bc A, 

loxca oxHouieHHH — — II — — 3HaneHHa Koxopbix noAXBepjK^aiox BbiuiecKa- 

Bt At 

saHHoe. Mepea n A._, mbi oSoananHjiH b npHBeAeHHbix xagjiHnax 

XLV H XLVI HHCJIO SBCSA COOXBeXCXByiOmHX KJiaCCOB B H A B CBeXJIbIX H xeM- 
Hbix ynacxKax LaJiaKXHKH. 

Ecjih npHHHXb AJia 3Be3A Kjiacca A cpe^HioK) a6cojnoxHyio BejiHHHny paB- 
Hoft + 1 . 8 , a BHAHMyio BeJiHHHHy 13.0 (npeaeJibnaH BejiHHHHa xaxajiora BSD 

paBHa 13 . 5 ), xoraa no oxHouieHHto — ^ AJih toh rpynnw asesa;, Koxopaa bh- 

A.p 

abiBaex pasHHuy, nojiynaeiw paccxonHue nopfla,Ka 1070 napcex c ynexoM no- 
rJiomeHHH B 1.0 3Be3a.Hyio BeJin^nny Ha 1 KHjionapceK, ;i;jih CBexjioS oOjiacxH 
LajiaKXHKH. Hjih BHaneHHH noxjiome-HHH HaMH Ohjih HcnojibaoBanbi Hamn 
AaHHbie 06 HaObixKax n,Bexa b cbcxjiux yxacxKax MjienHoro IlyxH. 

3Be3a,bi xHna B aoJi>KHbi noKasbmaxb Oojiee peaxyio KapxHHy, neivi A, 
0.aHaKO B CBH3H C HX MajIOqHCJICHHOCXblO H OCOOCHHO C XBM, HXO HOACHeXH 86- 
jiHCb He Ha OojibuiOH njion],aflH, ohh noKasbiBaiox xanyio >Ke xapxHHy, KaK 
3Be3flfai A. OueHKH paccxoHHHH no 3Be3a;aM B mm ne Ae.iiaeM, nocKOjibKy Hac 
Oojibuie HHxepecyex hhjkhhh npe^eji paccxoHHHH. 

CneKxpajibHbie KJiaccM F, Q, K h apyrne nosOTHe xHnbi Bcxpenaroxca 
B xeMHbix yqacxKax name, qcM b cBexjibix. 3xo h hohhxho, nocKOjibKy noa- 
cqnxaHHbie naMH 3Be3.abi nosAHHX cneKxpajibHbix KJiaccoB, no Bcefi BepoHXHO- 
cxH, He .aocxHxaiox xcmhmx h cBexJibix ynacxKOB MjieqHoro Hyxn, x. e. CBex- 
Jibix oOjiaKOB H oOjiaKOB norjioinaiomeH MaxepnH, b cbh3h c qeM nx cjieayex 
paccMaxpHBaxb khk BBeaabi, npoeKXHpyiouj,HecH na axn Mecxa. B peayjibxaxe 
H nojiyqaexcH xanaa Kapxnna, Kaxyio noKasHBaiox npHEeAenubie xa6.nHnbi 
(cm. HHHte). 
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MejK3Be3/(iioro ii Apyrux xapaKTepHCTHK... 121 

JIcHo, HTO SBesAbi-rnraHTu nosAHHx KjiaccoB AocTHraiOT MecTonojio?Ke- 
HHH CBetJIblX H TeMHbIX yqaCTKOB faJiaKTHKH, HO, nOBHAHMOMy, CpeAH n03A- 
HHx KJiaccoB npeo6jiaAaiOT SBesAbi-KapjiHKH. B cbhsh c sthh, reraHTbi He mo- 
ryr OKasbiBaTb saivreTHoro bjihhhhh na Haynaeivioe pacnpeAeJieHHe b cBerjibix 
yqacTKax. 

B TadjiHue XL nanbi noACHera no xaxajiory HD h HDE. Kan bhaho h 3 
3TOH TadjiHHU, 3Aecb aeTKyro KapxHHy AaiOT SBesAbi cneKxpajibHoro Kjiacca B; 

13c 

AJifl HHX oxHomeHHe b HeKOTopux cjiyqaax Aocxnraex 3 . 5 . Hcho, hxo ox- 


HouieHHH IT "Y- He xapaKxepHsyrox (jryHKUHio cbcthmocxh, nocKOJibKy 

b']- /\ -j' 

Mbi cpaoHHBaeM xoxb h paBHoe miiHqecxBo SBesA, ho pasHwe o6T>eMbi npo- 
cxpaHcxBa, b cbhbh c xeM, qxo mh 6 epeM ajih cpaBHeHHq pasHbie n,qou];aAH. 
ZfjiH BbiqHCJienHH paccxoHHHH, c Koxopwx HaqHHaiOTCH cBexJibie yqacxKH, 

no oxHOiiieHHJiM Mhi npHMeM cpeAHioio a6cojiK)THyK) eeJiHqHHy jinn SBesA 

cneKxpajibHoro KJiacca B paBHofi — 2.0 h npeAeJibHyio BejiHqHny KaxaJiora 
paBHoif 8'“ 5, a TaKA<e, i-caK Bbiuie, npHMeM norjiomeHHe l’“0 na 1 kh- 
JionapceK ajih cnex,qbix yqacxKOB MjieqHoro Hyxn. no.nb3yHCb AaJiee (JropMy- 
JioH lgr' = lgr -f- 0.20 r, rKxnyqaeM, qxo b cpeAneM no 3 thm HJiomaAKaM CBex- 
.iibie yqacxKH pacnpocxpaHarox CBoe BjiHHHHe Ha SBesAH B ao paccxoHHHH b 
r = 850 napcetc, 

SeesAbi A, coiMiacHo xadiiHue XLVI, noKasbiBaiox HesHaqHxejibHoe bjihh- 
HHe CBexjibix ofijiaKOB, iiocKo.iibKy , B cpeAHCM AJiH Bcex HJiouiaAOK, paB- 

/•\ y 

HO 1.18. OAi-iaKo, inixepecHo nponsBecxH no sneaAaM A BbiqncjieHHe xanoe 
:»:e, Kan ajisi snesA B, nocKOJibKy SBesAbi A AOAH<Hbi Aaxb hhjkhhh npeAe.q 
paccxoHHHfi. npHHHMaa BepxHHft npeASA a6c0Ai0TH0H Be.qHqHHbi M, aah 
3Be3A A, paBHbiM- -0”* 6 (iinxtHHH npeAejt ajih nac ne npeACxaBAnex HHxe- 

peca B BHAy T'oro, mto oTHoiireHiie -y- h 'i'hk 6,jih3ko k eAHHHue), mu no.J!y- 

•'T 

qHM paccTOHHHe, TAe eiue ^ivBCTByeTCH BJinaHHe cnHpa-JibHbix pyKaBOB, paB- 
HbiM 650 napceit. Thkhm oSpasoM, 3xo paccxoHHHe, Kax yKasbiBaAocb Buiue, 
AOAXKHo cqnxaxbCH hha<hhm npeAeAOH (cm. HHJKe). 

Mojkho cKaaaxb, qxo axox peayAbxax xopomo coraacyexcn c npcAnoAO- 
AceHneM, qxo MecxHan CncxeMa HMeex paAnyc nopnAxa 500 napcex, 3a npe- 
ABAOM qero HaqnHaexcn yxce BAHHHHe cnnpaAbHbix pyxaBOB Fa^axTHKH. 

He nyacHO aaObiBaxb, qxo sxo paccxoHHne othochtch b cpeAHeM xo BceM 
noAcqHTbiBaeMbiM n,rioinaAxaM xa6.)[Hu,bi XLVI, OAnaxo He Hcx.qK>qeHa bos- 
MOJXHOcxb xoro, qxo, ecjin cyAnxb no oxAeJibHbiM njioiuaAxaM toh >xe xaOAHr 
HM, HexoTopbie cnnpajibiTbie pyxaea noxaacyx CBoe B.qHHHHe na OoAee Ojihsxom 
paCCXOHHHH (cm. HHJXe) . 

Lc,jih xcMHbie yqacxxH b AIjichhom Llyxn Ohah 6bi BbisBaHbi xoAbxo no- 
rjiomaromeft MaxepneH, xo mh axoro HBAeHHH He agaachh Ohah 6bi hhOaio- 
Aaxb. Taxi-nvi oOpaaoM xoHcxaxnpyexca cfiaxT HeoAHopoAHoro HaceACHHH Fa- 
■xaxxHXH B cMbic.;ie cnexxpajibHoro cocxasa sbbsa- HoaxoMy 4)yHXH,HK) CBexH- 
Mocxn HeoOxoAHMo onpeAe.nnxb pasACAbHO ajih cbcxabix h A-nn xeMHbix o6Aa-, 
cxen Fa,qaxxHXH. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 


r ji a B a 


Ta6jiHi;a X LVI (jbftotmo 


1 CBeTjiHe yjacTKa 

TeMHue Y>iaCTKH 






b:jC03c;no «)6ba6o 


iBgcjo 'g 56 a 6 o 

Be 

Ac 


a> to> c 

H u ^ go 

B 

1 

A 1 F G 

K,M 

B 

A F G 

K,M 

Br 

At 

n 

eo ^ 

fiQ >£ /> 


C03Be3AHe 

SSmagago 


HD 1 

12 

29 

03 

12 

X I 

7 

13 

IS 

17 

25 

1.71 

2.72 

77 

3 

Oph 

2 

31 

31 

15 

8 

31 

12 

22 

8 

16 

58 

2.58 

1.41 

166 

10 

Aql 

3 

25 

23 

6 

7 

x6 

9 

25 

14 

12 

17 

2.78 

0.92 

77 

10 

Scu-Aql 

4 

24 

10 

6 

4 

6 

8 

11 

10 

12 

9 

3.00 

0.91 

50 

7 

S ag-Scu 

5 

12 

37 

9 

7 

IS 

6 

28 

18 

13 

16 

2.00 

1-35 

81 

13 

Vul-4ql 

6 

38 

60 


8 

20 

1 1 

51 

14 

14 

31 

3-45 

0.96 

I2I 

17 

Cyg 

7 

46 

70 

9 

IS 

^5 

20 

74 

29 

16 

26 

2.30 

0.95 

165 

26 

Cas-Per 

■ 8 

87 

171 

S 3 

52 

83 

53 

180 

66 

50 

97 

1.64 

0.97 

446 

32 

CMa 

9 

18 

4» 

29 

10 

21 

7 

38 

24 

23 

28 

2.57 

1. 10 

120 

33 

Ori 

10 

17 

100 

47 

32 

69 

18 

70 

S 9 

S 4 

64 

0.94 

1-43 

365 

12 

Oph 

II 

16 

53 

16 

9 

33 

6 

39 

23 

15 

54 

3.67 

1.36 

127 

12 

Oph-Aql-Ser 

12 

18 

20 

2 

4 

IS 

9 

38 

3 

3 

16 

2.00 

0.71 

59 

17 

Cyg 

HDE I 

6 

50 

25 

23 

IS 

9 

34 

28 

24 

23 

0.67 

1.47 

I18 

Aql 

2 

42 

72 

31 

21 

34 

15 

84 

37 

23 

41 

2.80 

0.86 

200 


Cyg 









CpeflHee 

bsTSwcxmfn 

2.20 

1.18 





ripHHHB BO BHHMaHHe BCe BblUieHSJIOJKeHHOe, MbI npOHBBeJIH TaKHCe onpc- 
flCJicHHe npopcHTHoro cocxaBa sBesfl aaHHbix cneKxpaJibHbix KjiaccoB b ren- 
Hux H CBeTJibix yqacTKax. 3 to onpeaejieHHe c/ieJiaHO TaK>Ke ao npeaejibHofi: 
BejiHqHHbi KaTaJioroB ;tJiH sbcsa cneKxpajibHbix KJiaccoB B h A. ■ 

B rafijiHue XLVII AacTca cpaBHeHHe npoueHTHoro cocxaBa SBesa THna A 
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B noACMHXbiBaeMwx njiomaflKax no Kaxajiory BSD h Ana sbcsa THna B— bo 
Kaxajiory HD njiomailOK JVs 2 h J'fg 3. 
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C ueJibfo cpaBHenHJi hhluhx noAcaejoB c pecjyji£.iBiaivin — 

BKAIOIHAH B axy we Ta6jinuy cooTBeaxTByiomHe AaHHbie, BSHTbie hs paGoTM 
ynoManyToro asTopa ajih nJiomaAKH M> 5 (cbctahh o6AacTb) h Jvfo 3 (TeMHaa 

o6nacTb) — no HyiviepauHH Toro Ace aBTopa. 

B TadAHue XLVIII AaiOTCH peayAbTaTbi noACBera seesA Aah cneKxpaAb- 

Horo KAaCCa A B npOUeHTaX B C^yHKPHH 3Be3AHbIX BeAHAHH H AHIUb TOAbKO 
AAh xpex nJiomaAOK H3 KaxajioroB BSD h HDE. 

B yKasai-iHOH xaOjmue KaKAaa eepxHHH cxpoKa cooxBexcxsyex CBexAOMy 

yiiacxKy, a iihjkhhh — xeMHOMy. 




MepTC/K 19 Babobo 

riOJIbSyflCb BblUienpHBeAeHHbIMH XadAHUaMH, Mbl nOCXpOHAH KpHBfaie 3a- 
BHCHMOCXH BHCAB 3Be3A OX 3Be3AH0H BeAHHHHfal AAH HeKOTOpHX HaHSOABe 

xepecHHX odAacxeH MACMHoro DyxH, npHHCM cpaBHHBaeMue mbway coOor 
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TjiaBa rtflTaH 


TeMHaa h CBerjiaa ogjiacxH bshtu pasHoft njiomam, m c oaHHaKOBBrM uhp- 
JIOM 3Be3A. K TOMy jKe cpaBHeHHe npoH3BOAHjiocb no OTflejibHbiM cneKToairn 
hbim K^accaM. Mo«<ho nojiynHTB npe^K^ie npoueHTHbJ cocTarsnS^^ 
ynoMHHyTbix njioipaAOK no cneKTpajibHbiM KJiaccaM, a noTOM cpasHHTb nx no 
BoapacraHHio aBea^Hofi Be^nnnnbi. Hcno, bto noc^poen^He Jan™ odnaaoM 
KpHBbie necKojibKO cxoahh c kphbhmh b nasecTHOM Mexo^ie B o ji b cb a no 
ox^HnHb, ox HHX, nocKO^BKy, B C^ynae B o ^ b .j) a, cpaBHHBa;,xc* nncla 
naSeivT ycjioBnn paBencxBa noAcnnxwBaeMbix n.xouxaAOK a b 

o^rnnaKOBoro nnc.? anea^r 
X7 vnf ^ P npe;icTaB.aeHbi KpnBbie, oxseqaiomne xa6jiHne 

XLVIII, X. e. oxHocnmnecn k AByM njioutaAKaM FIK JY^JVo 9 n 24 koxobmp 

Srr™rv"HDET''" — ,Te* 

ca\ Kaxajiory HDE. KpnBbie nocxpoenu ajib aseaA cneKxpajibHoro KJiac- 

ByAeM cqnxaxb, nxo paaABoenne npHseAennhix kphbhx yKaabisaex na na- 
qa™ _CBex.xoH odxacxn, nocKo.qbKy, cor^iacno BbnnecLaannLy! na npSen?- 

H^o nv™'" CBexjibie, xax n xeMHbie yqacxxn Maen- 

Horo llyxH. npH 3XOM, ecjiH B AannoM nanpaBjieHnn onpeAejieno Dacrxnnnnp 
TeM„OK MarepHK KaKHM.„„6y«a c„oco6om, aanpHMep" S o,". ‘S oTb * a 

paccTOHH™‘xo Haqnnaexcn na 6ojiee 6 jih3kom 

Soroe^arxn T 7 P^^ABoenne BbiaBano AencxBHeM 

Kan bZr^I 6.xn>,<e, qeM Hanajio xeMnon Maxepwn. 

jjo 24 prnvL?. KpHBbix, Bjinanne aBeaA xnna A, no AannhiH njiomaAKH 
- 1 AOXOAHX AO paccxoBHHH B 490 napcex, x. e. ao rpaHHii Mecrnoft Chcxp 
MBi. B cnynae axomaAKn 9 KpnBan noKa^bmaex xaLe i B^nZe 



'0 Ji 12 1?- 


HepTeat 20 6sbobn 

Tenepb mh aaxponeM Bonpoc o paccxonnnHX, nojiyneanbix c noMoipbio 
BbimenpHBeAeHHbix KpnBbix, a xaKxce no oxHomeHuro . Hcno, nxo bojih- 

?™“ "P««efleHHbie B xaO^iHue XLVI, AO,x>KHbi coBnaAarb c 

Ann cooxBexcxByiomero Kaxa.qora n njiomaAOK, nocKOJibny ajih npe- 
AejibHOH Be,qHqHHbi xaxajiora niweeM: 
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Ho BMecTe c tom hcho h to, qTo no kphbhm mh moscom nojiyqnTb 6ojiee 


HHBKyio rpani'iny, mcm no 


riocKOjiBKy nocjieAnee OTHomeHne othochtch 


K npeACJibHOH BeJinTHHe Karajiora, a no KpHBbiM sto OTHomeHne mojkho npoc- 
Jie^qHTb no BejinnHHaivi sBesn: paccMaxpuBaeMoro KaTajiora. 3thm h o6'b5ic- 
Hnercn Menbiuee SHanenne- — 490 napcen, nojiynennoe no KpHBHM, OTHOca- 
mHMca K noAcneraM no Kaxajiory HD, no cpaBnennio c 650 napcen, no,iiy- 

neHHbiMH no ~\~ OTHOcameMyca k noAcnexaM no Kaxajiory BSD. Ohh 

MorjiH 6bi coBnacxb, ec,iiH — — 6bijio 6bi 6ojiee 6jih3ko k eAHnnne, no na caMOM 


MorjiH 6bi coBnacxb, ecjin 


AOJie Mill HMccM 1.18, n npoMe xoro oneiib MHoroe aaBucHx ox npHnaxoft a6- 
cojiroxHOH BejiH'iHHH. Ksk Obi.iio CKasaHo Bbiine, A.'ia A no Kaxajiory BSD dbijia 
npHHHxa a6cojnoxnaa Be.iiHqHHa a ajih HD—BepxHnn npeAeJi 

M == - 0”* 6 Box ocHOBHbie npnqHHbi pacxojKAenHa oxnx paccxoannH. Hpa- 
HHTHe naMH ;;jih Bepxnero npeAe,na adcojiioxHon Bejinqnebi M= -0™ 6 

Ho xeM, qxo npn npHOjinmenun OTiioiiieni-iH ■ k eAHnnue, na nero AencxBy- 

lox jiHUib SBesAbi, HMeiomne Oojibuine adcojiRoxHbie BeJinqnnbi. 

Bjin3Koe B.nHHHHe CBeT.iibix oSjiaKOB neBOJibHo HaxajiKHBaeT nac na 
Mbicjib, qxo OHO pacnpocxpanaeTCH BrayOb caMoft MecxHon CncxeMbi n qxo 
HaKJiOH nocjieAHeS csnaan c sxhmh odJianaMH. B cbhsh c 9 thm mh npoBenn 
no Ta6jiHU,e XLVI cpasHeHne oSjraKOB, pe3y.iibTaTH qero noAXBepjKAaiOT axy 
MHCAb. 

OKasajiocb, qxo cMoxpH no AaHHbiM xaSjiHpbi XLVI n no — ^ djiime 

At 

Bcero BjmnHHc pacnpocxpanniox SBesAHbie oOjiaKa b cosBesAnax SMeenoc- 
iia H Opjia. Ec.nH Bsnxb SKBHBaJieHXHbie KoopAHHaxbi MaKCHMajibHoro otkao- 
HeHHH B oahoh cTopoHe noBca r yjibAa paBHbiMn 17\ — 10®, to k axofi 
ToqKe 6 jih3ko hoaxoaht njiOLuaAKH 1 n 2 h 3 xadjinubi XLVI, Koxopue 
HaxoAaTCfl B co3Be3AHax SMeeHocua n Opaa. K co>KaAeHHK), b Apyroft xonxe 
MaKCHMaabHoro oxKaoneHHH noaca F yabAa, KOopAHHaxbi KOxopoH pas- 
HH SHO"* H -1-9®, 6biaa Bbi6paHa xoabKO OAna naomaAKa Ws 9, b cosBesAAp 
Opnona. Flaa npHBeAeHHbix naoinaAOK, othochiuhxch k oahoh qacxn Mecx- 

A,. 

non CncxeMbi, oxnouiei-iHe paBHO cooxBexcxBeHHo 2.22, 1.41 n cpeAHaa 

A, A,. 

BeanqHHa - pasiia 1.81. Ecan BocnoabsoBaxbCH 9 xhmh oxHomennHMH n 

‘ ' T 

KpHBbiMH qepxeafen 18, 19, mh cMO>KeM noayqnxb nonpaBKy paccxoannH xax, 
qxoSbi oTHomeHHe cxa.no paBHHM 1 n nocMoxpexb, ao KaKoro paccxoHHi-ia 
pacnpocxpaHHiox cBoe Bananne SBesAHbie o6aaKa b SMeenocue n Opae. Hoc- 
ae HcnpaBaenna paccxoaHna no kphbhm na Am ~ 2.5 sBesAHon BeanqnHbi, 

noayqnM --A =240 napcen. 

Kan BHAHO, 3X0 paccxoanne cooxBexcxByex noanyxn ao Kpaa MecxHon 
CncxeMbi. TannM o6pa30M, b nepsyio oqepeAb, sBesAHbie oSaana b coases- 
Anax SMeenocna n Opaa pacnpocxpanarox cBoe Bananne na Mecxnyio Cn- 
cxeMy na cxoab OansKnx paccxoaHnax, a bo Bxopyio oqepeAb — csexabie Mecxa 
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r Ji a B a n H T a H 


-B coBBesflHHx OpHOHa, JIe6e/iH, Smbh h ApyrHX — na 6o,riee AaJiexHx pac- 
CTOHHHHX. 

TaKHM o6pa30M, mojkho cqHTaTb BepoHTHWM npeflnojioJKeHHe o tom, 4T0 
MecTHaH CHCTOMa HMeex njiocKOCTb, cHMMeTpHTHO coBna^aioinyio c rijioc- 
KOCTbK) PajiaKTHKH, a BH^HMblH HaKJIOH nOflCH FyjIbAa OObHCHfteTCH BJIHHHFI- 
eM oSjiaKOB MjieqHoro HyTH. 

Mto HaKJIOH MecTHOH CncTeMbi odycjiaBJiHBaeTCH 6 jih3khm pacnojiojKe- 
HHeM 3Be3AHbix o6jiaKOB SMeeHOcua h OpJta, noATBepjKAaexcH xaKJKe h tbm, 
HTo B nojioce sthx cBexjibix Mecx pacnojiox<eHbi AKcli45y3Hbie xyMaHHOcxH 
OAHaKO H3BeCXHO, HXO AH(jK|)y3Hbie XyMaHHOCXH HaXOAHXCH He Ha AaJieKHX 
paccxoHHHHx, a Hx CBeqeHHe o6ycjiaBAHBaeTCH ssesAaMH pannHX cneKxpajib- 
Hbix KJiaccoB, oxciOAa BbixeKaex, xoxh h He oxeHb yBepeHHO, hxo haockocxi; 
pacnpeASJieHHH AH^KjiyaHbix xyMaHHocxeft Ao.x)KHa coenaAaxb c hohcom 
r y A b A a. Ha sxo yKasHBaex xaK>Ke pa6oxa X a 6 6 a a [83], b Koxopofr 
AaHO pacnpeAeAeHHe AHijicliysHbix xyMaHHocxeii b xaAaKXHqecKHx KOOpAHHa- 
xax (qepxeJK 21, saHMCXBOBaHHbift hs pa6oxbi X a 6 6 a a). Ha qepxexie npo- 
BeAena xaKAce nyHKXHpHan ahhhh, noKasbiBaiouiaH iiaKAOH haockocxh hoao- 
Cbl HpKHX 3Be3A B K HAOCKOCXH PHAaKTHKH. 

. i Sio'' iM 0'^ 


♦iJ 



■'JepxejK 21 Bi.'&i'bo 

KaK BHAHM, cymecxByex onpeAeAennaH KOppeAHUHa MeH<Ay pacnoAoiKe- 
HHCM An<t>4>y3Hbix xyMaHHOcxeft H pacHpeAeABHiieM SBesA B. Ha sxom qepxe- 
*6 Mbi npoBCAH eme Ao6aBoqHO ahhhio, H3o6pa>KaiOiii,yio haockoctb MecxHofi 
CncxeMbi, coPAacHo Bony [671. Ona noKasbiBaex, Kax nan KaAcexcn,. Ayq- 
uiyK) KoppeAHUHio, qeM nvHKXHpHaH KpuBan. OAsaKo Hy>KHO npHSHaxb, qxo 
xoAHoro coBHaAeHHH H B 3XOM cAyqae Hex. CAeAyex oxMexHXb, xxo xe coa- 
BesAHH, xAe pacnoAOJKeHbi AHcJicfiysHbie xyMaHHocxH: SMeenoceu, OpeA, Te- 
Aeu, OpHOH, EAHHopor, Jle6eAb, CKopnHOH h Ap., noKasbiBaiox 6oAbiuHe 3Ha- 


qeHHH oxHomeHHH 


X. e. noAXBepjKAarox BbiiuecKasanHoe. 


CjieAyex xaioKe oxMexHXb, hxo BAiiHHHe 6oAbuiHHcxBa paccMaxpHBae- 
Mbix cBexAbix yqacxKOB HMeex aoboabho AaAeKoe, AOxoAHUiee ao MecxHofi 
CHCxeMbi pacnpocxpaHeHHe. MHxepecHO, xxo no KaxaAoraM HD h ho BSD 
noAVHH.imcb cxoAHbie Me>KAy co6oh pesyAbxaxbi. 

Ecah npoBecxH nayqeHHe xaxoro pOAa bo Mriornx oSAaKax M.iieqnoro 
HyxH H paccMaxpHBaxb hx cobmcctho, to no Bceft BepoHTKocxH, yAacxcsi 6o- 
Aee y6eAHTeAbHO o6x>HCHHXb naKAOH MecxHon CncxeMbi. Hcho, qxo nocAe 
.9X0X0 KapxHHa MecxHOH CHCxeMw noAyqaex oqenb npocxoe odTHCHenne. Ec.nH 
9X0 xaK, TO xoxAa KocMHqecKoe norAOineHne ne HBAHexcn cAHHCxeenHoft npn- 
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MHHOH, c)6ycjiat5.niiBaioi.ueH KapxHuy MecTHoft CHCTeivibi. K raKOiviy. Me pe- 
syjibTHTy npHBeJin eine paiibuie Apyrne HccJieAOiJaHHH, BbinojiHenHfaie b A6a- 
CTyMaHC)<OH o6cepBaTopnH asTopoM [13J h E. K. XapaAse [53J. 

EtJiii 6ojiee nojiHoro HCCJieAOBanHH Tpe6yeTCH HMexb noaTi-i cnjioiuHyio 
cneKTpajibiiyio KAaccH{})HKauHK) aaesA M,neqHoro FlyTH, no KpanneS Mepe, ao 
14 -oh 3Be3AHOH Be.iiHnHHbi, c oxBa'i'OM aoMbi b==:t:ii), ho 3 T 0 — saAana 6y- 
Aymero. 

§ 37 . O HCKoropbix xapaKTepwcTHKax BHerajiaKTH*iecKHX TyMaHHOCTefi 

EcTb OCHOBaHHH C'lHTaXb, 'IXO HApa H CHHpaJIH B XaJiaKXHKaX paSBHBaiO- 
XCH He iieaaBHCHMO Apyr or Apyra, a b xeceoH BsaHMOcBssH. Rpa 3 Xom 4 )opMa, 
pasMepbi H cxeriei-ifa paaBWXna oahhx (rianpHMep, crmpaAeii) Morj'x 6bixb b 
onpezrejicHHoii cbhsh c xcmh >Ke xapaKxepHCXHKaMH Apyrux (hasp). 

OonbixaeMCH ycxaHOBHXb xapaKxep saBucHMOcxH MexKAy BeAHunHOH ha- 
pa H lUHpHHOH HJiit tojiihuhoh cnHpajiH BO BHera.iiaKxnHecKHX xyMaHHOcxHX. 

JlexKO y6eAHXbCH, axo ecJin pasMepbi HApa xyManHOCxn BeJiHKH, xo Bex- 
BH HJiH criHpajiH ysKH H MHoro<iHc,neHHbi. Ecah Me HApo He6oAbmoro pasMe- 
pa, xo uiHpHiia oxAeJibHbix BexBeH 'lacxo npeBbimaex pasMepu caMoro HApa, 
a qHCJio BexBeft b doAbiuHHCXBe cjiynaeB cHHAcaexcH ao AByx x. e. HaHMeHb- 
uiHM HApaM criHpajifaHbix xyManHOCxew cooxBexcxByHxx HandoAee pasBHXbie 
CHHpaJibHbie pyKana. 

Momho AonycTHTb c 6oAbmoH BepoHXHOcxbio, qxo Ha AaHHoft cxaAHti 
paBBHXHH OXHOmeHHe UIHpHHbl HeXBCH a;-) K AHBMexpy HApa 1).. B paSAHHUblX 
TVMaHHOcxfix ecxb ueAHHHHa nocxofiHHan: 

AS „ 

const- 

D„ 

Momho hohxh h AaJibuie: ycxaHOBHB cooxHouieHHe MeMAy BeAHAHHon 
axoro oxHomeHHH h sboaiouhouhoh cxaAneft (throm) AJirr MHornx BHeraAax- 
THAecKHX xyMaHHocTeH, nonbixaxcfl saxeivi oueHHTb thh iiaineH EaAaKXHKH 
no BHaneHHio oxHouienHfi ( 5 . 1 ) AJia nocAeAHeft. 

Djia peiueHHSi sxhx saAa'i mm BOcnoAbsoBaAHCb (|)oxorpa 4 )HaMH 42 BHe- 
raAaKXH'-iecKHx 'I'yMauiiocrcH JIhiu'koh 1146 ] h JlyHACKOfi 172 ] oocepBaxopuft 
H X a 6 6 A a [86]. 

MbI HBMepHAH HH (l)OTOrpatJ)HaX 6oAb]IIHe H MaAbie OCH HAep aXHX BHe 
raAaKTHaecKHx 'I'VMaHHOcxefi, a xaKMe iiiHpHHy Bexeefi aah pa,3Hbix hoshhh- 
OHHblX yXAOB W' ()TC'IHTHBa5I IIOCAeAHHO OX dOAbUIOH OCH B CXOpOHy yASAS- 
HHa ox HaqaAa criripaAM. HsMepennbie BeAHquHbi 6biAH HcnpaBAenbi aa naK- 
AOH aKBaxopiiaAbHOH n.nocKOCTH paccMaxpHBaeMOH raAaKXHKH k Ayqy spe- 
Hi-ia. 

06 o 3 Haqa 5 i Mcpc,;! o ■'/ro.a .Men^Ay HAocKOexbro xyMaHHOCXH h haocko- 
cxbio, Kacaxe.nbHOH k HefiecHOiviy cboav b nanpaBAeHHH Ayqa speHHa, mm 6y- 

AeM HMCTi,: 

^ <5 2 ) 

cos (.0 = — 

n 

FAe b H fl-— Majiasi h aojibiiiaH noAyocH bhahmoxo saamhcb paccMaxpHBaeMon 
TyMaHHOcxH. HsMcpoqiHMe naMU xyManHocxTi, sa HCKAioqeHHeM xpex, coAep- 
■MaxcH i>> RaTaAore ll a h b ep a ! 72 !, a a-ah 'I'pcx xyMaHHocxeH o 6 biAa on- 
peAC.AeHa naMii na ochobc naniiix liSMepeHiiH, 
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TjiaBa OHTaH 


ck 6 b\jm noAo6paHbi HaMH HCKjnoqHxejibHo th- 

noB bb, bBb H Sc, SBc. TyMaHHocra sjiJiHnrHqecKHe h HenpaBHjibHbie hck,)iio- 
qajiHCb, ;ia>Ke ecjiH na hhx 6bMH CKOJibKO-HH6yflb aaMCTHbie otpoctkh se- 

PeayjibTaTbi nauiHx HSMepenHH h BbiqHCJieHHft cBeACHbi b TaSjiHue XLIX 
r^e Mbi npHBOflHM OTHouieHHa (5.1) jijin 40 BnerajiaKTHqecKHx xyMaHHOCTefi.' 


Ta6JIH^a X LIX otx^oc^io 
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SnaqeHHH bxhx oxHomeHHfi - ;iaHbi ajih S- =450 h D'= 90 o, rae 

A-'n 

yroji KaK yKasano Buuie, oxcqnxbiBaexcH ox naqajia cnnpajiH b njiocKO- 
cxH, nepneHAHKyjiHpHo k Jiyqy spemiH. Kor^a Haqajio cnHpajiH He coBna.ziajio 
0 SojibuioH ocbK), xo D- npH.a,aBajiacb cooxBexcxByiomaH nonpaBKa A'S-, paa^ 
HaH yrjiy Mew^y naqajioM cnHpajiH h OojibiuoH ocbio. 

ZIjih paaHHx SHaqeHHH nosHUHOHHoro yrjia -S- mh npHMeHHJiH (J)opMyjiy 

ASi= -f- tg^w Sin^lf, - (5.3) . 

rae AS — HBMepeHHaa BCJiHHHHa uiHpHHbi pyKaBa, a AS^ — zreficxBHxeflb : 

Has uiHpuHa b iijiockocxh xyMaHHOcxH. 


1 y flaHHoii TyMaHHocTH uiHpHHa cnHpa.aH HSMepena Bflojib Sojibiuoft och noaro- 
My flaHHoe ne HcnpaBJieno aa m h HaiviepeHHe no pasHbiivi '& hjih SToii tv- 
MaHHocTH aaipyAHeHo, necMOTpH na to, axo mu BocnojibaoBajiHCb HMeiomHMCH chh-m- 
KOM, nojiyneHHUM na 200 " pe^JJieKTope f 93 ]. 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010 / 08/05 : CIA-RDP 80 T 00246 A 03 620001 001 9-9 

H.^yneHHe Me3K3Be3j^Ho^o norjiomeHHH h flpy rux xapaKiepHCTHK... 1^9* 

B cjiynae • 9 '= 90 « 4 )opMyjia ( 5 . 3 ) npHHHMaei 6 ojiee npocToft bha: 

AQ 

ASg = 

cos (0 

B TpexbeM H naxoM cxojiSpax Ta6jiHpbi XLIX jiaHbi thh xyMaHHOcxH h otho- 
^ ^ = 45 ®; B luecTOM h ceJ^bMOM — xe see auaqeHHfl fljis 

CnHpajibHbie pyKasa Mbi hsmcphjih mhoxhx D-, ho ^(jih HauiHx bu- 
HHCJieHHH H BHBOAOB MbI OrpaHHHHJIHCb flaHHfalMH H3MepeHHH JIHUIb =45^ 

n ^ = 90 ®. 

^ AS ^ 

UxHomeHHH ~ (6e3 anaqRa) npHBOAHXCH b xadjiHue b cbhsh c xeM, qxo,, 

KaK yBH.«HM HHJKe, .ZIJIH ycxaHOBjieHHH xHna rajiaKXHKH mm BUHy}K.5eHH iiony- 
cxHXb, qxo y cnHpajibHbix Bexaeii uiHpHHa h xojimHHa paBHM MeK^y co6oft. 
ripH .ziaHHOM AonyipeHHH, oqeBH/(HO, cxaHOBHxca hsjihiuhhm HcnpaBJieHHe hs- 
HepcHHofi BejiHqHHbi 3a yrjifai w n 1)', x. e. b xaxoM cjiyqae cnHpajiH xyMaH- 
HoexeH MM paccMaxpHBaeM kbr npocxHe u;HjiHH.npHqecKHe oOpasoBaHHH. Oqe- 
BH^HO, qxo B .^eHCXBHXeJIbHOCXH MM HC HMeCM XaKOH KapXHHM, HOCKOJIbKy 
cnjiiocHyxocxb Hauiefi h .apyrnx rajiaKXHK yKasMBaex na xo, qxo uiHpHHa chh- 
pajiH ^(OJiJKHa 6bixb*6ojibme, qcM ee xojiipHHa. HecMoxpa na axo, hobhahmomv 
3X0 AonymeHHe He xax y>K rpySo. 

B HocjieAHeM cxoji6pe xafijinuH yKaaano, ckojibko paa H3MepHJiacb B3a- 

AS 

xaH xyMaHHOcxb no .^aHHb^M pasHHx aBxopoB, a SHaqeHHa - yepe^HeHM 
no pasHHM H 3 MepeHHaM pasHbix neraxHBOB. 

^epxejK 22 noKasbiBaex aasHCHMOcxb oxHouxeHHH ox XHna xyMan— 

HoexH. Kan bhaho, yKaaaHHaH saBHCHHocxb BHpaxceHa aobojibho xopouio. 


44 


^4 
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AV 
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/■•f ■ 
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0.8 

• 
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^0.6 ■ 
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O.i'^ 



si’’™ 


5c Tui\. 


HepTejK 22 Sobi'bo 

* HsMepeHHHM ;jjiH ■& = 90 ° mm oTflaeM npeflnoxTeHHe KaK cooTBexcTBvioirrHw 
/iojiee xapaKTepHoft tokkc TyMannocTH. XBeicTByiomHW 

9. BioJiJi. A6acT. acipoij). o6c., JVs 13. 
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I3Q rjiasanHTaf! 

K coJKaJieHHK), xyMaHHOCTH THoa Sa b nameM cnncKe ne nonaAaJiHCb, aa hc- 
KJiioHeHHeM OAHoro cAyHaH, a thou SBb mh ne HanocHAH Ha nepTejK, no- 
■CKOAbKy THH SBb, no HameMy MHeHHK), b cMucAe pasBHTHH cnHpaAefl 6 oAee 
6 ah 30 k k Sc, hcm k Sb. TaKHM obpaaoM, AaHHue AHarpaMMbi npHUiAocb crpo- 
HTb AHIUb Ha OCHOBC TyMaHHOCTCH THHOB Srt , Sb, Sc H SBc. 

AS 

MoJKHO CHHTaTb, HTO OTHOUICHHe . AAH THHa Sb OnpCACACHHO MCHb- 

■ " cu 

■ IHe, HCM AAH THHa Sc. Mo>KHO, KpOMC TOrO, SaMCTHTb, HTO TyMaHHOCTH oD 

noKasbiBatoT Menbuinfl paadpoc tohck, hcm xyMaHHOCTH Sc. 

ZIah Sc mo)kho Aa>Ke ycMOTpcTb, hto anaqeHHH yKaaaHHoro othouichha 
cobHpaiOTCH B ABC rpynnbi: rpynny 1 — MaAbix h rpynny II boAbuiHX 3 Ha- 
qeHHflb 

qepTOK 23 HOKaabiBaeT thkoh >Ke xapaxiep aaBHCHMOCTH THoa ot . 

KaK H HCpTeJK 22, XOTH OH HOCTpOCH 6e3 BCHKHX HCHpaBAeHHH HBMepeHHHX 
aeAHMHH AS, T. e. npn AonymeHHH, hto uiHpHHa cHHpaAH paBHa ee toahth- 

AS 

He; B 3 TOM cAyvae OTHOuieHiiH - noAynaiOTCfl MeHbiue, Kax sto h CAeAyeT 

i-/u 

H3 (|)0pMyAbI (5.3). ' 

3to roBOpHT B noAbay Toro, hto yKaaaHHbift 3(|)4)eKT aaBHCHMOCTH 

OT THna TyMaHHOCTH HacTOAbKO pesKO BbipaxceH, ocobeHHO, y BHeraAaKTH'ie- 
CKHX TyMaHHOCTefl THHa S, HTo Aa>Ke HaKAOH HAOCKOCTH cHMMeTpHH K Ayqy 
apeHHH HeanaqHTeAbHO BAHHeT Ha nee. 




Sc Tun So 
SBc 


HepiesK 23 Baba'bo 

3thmh AHarpaMMaMH mh h BOcnoAbaoBaAHCb aah ohchkh THna Haiueft 
raAaKTHKH. 

Ho nepeA 3 thm hgoSxoahmo Shao oueHHTb pasMcpbi 3Apa h TOAiAHHy 
cnHpaAeS FaAaKTHKH. 

HanecTHO, oAHaxo, hto HApo TaAaKTHKH HeAOCTynHO nenocpeACTBeHHOMy 
ria6AK)AeHHK) khk npocTHM TAaaoM, Tax h npn noHomn MomHHX TCAecxonoB, 
HTO odAHCHHeTCH HHAHAHeM TeMHOH MBTepHH, 3Xp BHHpy K)m,eft AAH HaC HApO. 


1 Kax noxasbiBaioT aepTeiKH 22 h 23, tohkh Sa, Sh h I rpynnw Sc naxo- 
AHTCH Ha OflHOfl AHHHH, TOTfla KaK II rpynna flOBOAbHO CHAbHO OTKAOHHeTCH OT 9TOH 
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MeH{ 3 Be 3 /^iioro noiviomem-iH h ffpymx xapaKTepHCTHK... 131 


B iiocJienHee epeivisi obuiH c,ae.naHbi nonbiTKH o6Hapy*:.HTfa H^po npn no- 
MotuH HOBbix MexoAOB H HHCTpyMeHTOB H opeHHTfa efo pasMcpbi. TaKaH no- 
ribiTKa 6btJia CAejiana C r e 6 6 h h c o m m ero coTpy;iHHKaMH [126], koto- 
pbie npH noMoipn ojjeKrpocjioTOAieTpa perHcrpHpoBajm HH(j)paKpacHoe najiy- 
'iCHHe Hupa. 

CoBeTCKHe yveHbie A. A. K a ji h h h k, H. B. K p a c o b c k h fi h B. B. 
Hhkohob [23] c(J)OTorpa(|jHpoBa.iin peHTp PajiaKTHKH b HH4)paKpacHbix 
Jiynax npn noMOipH 3,TeKTpoKno-onTHnecKoro npeoSpasoBa'r&nH. Ho bh;i ajipa 
ra.naKTHKH mokct 6biTb cyipecTBenHo paajiHqHbifl b HH(j|)paKpacHOH h bhjxh - 
MOft qacTHX cneKTpa, nocKOjibKy cHjibnoe HSJiyqeHHe b HH(j)paKpacHOH o6jia- 
CTH cneKTpa Moryx ^laBaxb odTjeKThi, Haxon,HinHecH b /lOBBesunoM coctohhhh, 
HJiH sBes/ibi, HMeioinHe xeMnepaxypw, HHSKne no cpaBHennio c odbiqnbiMn 
BBesnaMH, 

Tan HJiH unaqe, b nacTOHipee npeMH mm pacnojiaraeM jinaib ynoMnnyTH- 
MH naHHbiMH o Be.aHq'KHe H^pa, n hmh mo>kho BOcnojibsoBaxbCH A.nn namen 
saAann ^ycxanoBHXb, k KaKOMy xnny xyMaHHOCTen npnnaAJieJKHx nauia 
r ajiaKTHKa. 

Ecjih HcxoAHTb H3 pa6oTbi [ 23 ], AHaMexp n^pa FajiaKTHKn mo>kho npn- 
, HHTb paBHMM 1200 napccK. 

HtoOm H3MepHXb B yrjiOBOH Mepe xoAiunny cnnpajien no bccm AOJiroxaM 
r ajiaKTHKH, Mbi BOcnojibsoBajiHCb KapxaMH BoTJinnrepa [69] n paOoxon 
O’ K H c{) a [98], B KOTopoH AatoTCH B coOpanHOM BHAe na oahom pncynKe 
noqrn Bce KapxM P o c c a h K a a b b e p t a 1106], HsMepenufi toaiuhhh 
cnHpaAeft qepea KaACAfcfe 20«.AOAroTbi BAOAb SKsaxopa Aanbi b Ta6AHue 50. 
B neii npnBOAHXcn cpeAnne ananennH xoArnHHbi cnHpaAeft khk aah seen Fa- 
AaKTHKH, xaK H A<JiH HanpaBjreHHH na ueuxp h na aHTHueHxp. npH BHBOAe 
cpeAHHX 3Haqei-mft b nanpaBAeHHHx na uerixp h anTHpeHTp FaAaKXHKn mm 
B ocnoAbsoBaAHCb TaKA<e HSMepenHAMH TOAUiHHH cnnpaAeft qepes Ka>KAbie . 
10” AOAroTH, Mxo M(' BKJiioqeHo B xaOAHuy L. 

Ha.nee, riojibsyacb nBBecxHbiMn paccxosfHHnMH ao 6AH>KaHmHx cnHpa..'ieft, 
MM no.nyqaeM aa5i .'niaqeHHfi 500—600 napeex. Ecah npHMeM aah toa- 

ipHHH cnupaAefi 600 napeex, xo no oxHomennFO (5.2) noAvqHM- = 

■ D„ 1200 

= 0,05 

HcxoAfi H3 3T0H BeAHqHHH coPAacHo qepTe>KaM 22 h 23, mm npnxoAHM 
K BMBOAV, qxo nauia FaAaKXHKa uBAHexca xyMaHHOcxbK) xuna Sc nepBoft 
rpynnbi ii 6AH3Ka no XHny k xyManHocxfiM NGC 4501, 5254, 1232 n 628. Bce 
3XH xyMannoexH t-iMerox xopomo BMpa>KeHHyK) cunpaAbnyio cxpyKxypy, n 
BHeinniiH bha FaAaKXHKH, noBHAHMOMy, noAoOen hm. 

CyAH no AnarpaMMaM (qepxe>KH 22 n 23), MaAO BepoHxno, qxodbi nauia 

-AS 

FaAaKXHKa npHHaAAe>KaAa k xiiny Sb, nocKOAbicy snanenHe — ^ == 0.50 

AS. 

BMXOAHT 33 iifieAeAH opoMejKyxKa HSMeHenna — Aah xnna Sb. 

Dw 

FIoAyneHHMH peayAbxax naxoAHxcH b corAaenn c yKasanneM B. A. A m- 
6 a p n y M H H a |3| o tom, uxo nauia FaAaKXHKa 6AH3Ka, CKopee, k Sc, qeM 
K Sb. 

OcHOBUBaflCb na naiiinx HSMepenunx, mm nonbixaAHCb xaKHce ycxanoBHXb 
saBHCHMOCxb pasMepa HApa BHeraAaKxnqecKHx xyMannocTefi ox pacexonnHU. 
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FJiaBa HHTaH 


132 

qTo6u nocxpoHTb flHarpaHHy aroft aaBHCHHOCXH, mu bu^hcahjii! cHaqa*» 
paccxoHHHH flJiH xyMaHHOCxeft Hauiero cnncKa no 4)opMyjie : 


Ig r = 0,2mT "1“ 4.30. 
Tadjinna L Qttftoejo 


( 5 . 5 ) 


L 

4 Si 

L 

ASt 

" 1 

ASi 

20° 

0 

33‘0 

140 

0 

39-0 

260 

0 

32.0 

40 

32.0 

160 

45-5 

280 

39-0 

60 

34.0 

180 

44-5 

300 

49-5 

80 

'34.0 

200 

35-0 

320 

$8.0 

100 

30.0 

220 

49.0 

340 

39-0 

120 

26.5 

240 

430 

360 

43-0 





Cpeanee 





bi' 3 >a>(™P 2 


npKMeMaHHfl 
■3 j) 5 o '3 3 6 g 6 o 

HanpaBjieHHe na raJiaKTHMe- 
CKHH ueHTp = 320 ° ± 40 ° 
anBohmadgis OO^O'^'^S 
HanpaBJieHHe na aHTHUCHTp 
= 140 ° ± 40 ° 

a naa^xniaggaa >6(^0036(^611)3 
39° (18) 


I CpeftHee 45 °' 


37 ° 


' flajiee,npHHHMaflM^mxa6 4)oxorpa4)Hfi (HaKOXopuxHnpoHBBOOTJiH MU 

H3MepeHHfl) H pasMep xyMaHHOCxefl b nyroBon ^epe no a h^b e p y 17 K 
HU nojiynHjiH BeJinqHHU fliiep xyHanHOCxen b flyroBon n saxea b JinneftHOft 
Hcpe Hauiero cnHCKa. 

Ha qepxewe 24 aaexcfl saBHCHMOCxb jiorapn^iMa jiHHeftHoro anaHexpa 
Hflpa xyHaHHOCxeft xunoB Sc, SBc ox paccxoHHHH. 

KaK BHflHO, c yBeJiHueHHeH paccxoflHHH anaHexpu xyHanHOCxen b cpea- 
HeH yraeHbiuaioxcfl, Ha nepxewe bhaho, uxo paaOpoc xoneK noBOJibHO 6Mfa* 
uioft HO, 3X0 BUSBano rjiaBHUH o6pa30M xeM, nxo xyMaHHOCxH na canoH 
pas^iHM^mcH no BenHUHHaM, a KpoMe xoro, h aiynafiHue 
Horyx CHJibHO B.iiHHTb Ha paccxoHHHe xoneK. Ten ne Menee mu cuHxaeM, hxo 
C peHHIOIO KpHByiO HOJKHO npOBBCXH flOBOJIbHO yBepcHHo. 



‘®opMyaa (5.5) nony-ieHa npn Mt = I6m5. CorjiacHo pafioie 11. n n^P e- 
H a r o 1451 caeaoBaJio 6bi ajih arax thhob dpaxb Mt — — 16»>0 ho mm bshjih— 
^ B BHW ™ paccTOHHHH 6JIH3KHX raJiaKTHK fiojiee cornacyiOTCH c BTOft 

BCHHHHHOS Mr - 
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Msyneitke MewsBesAiioro rrorjioinenHH ii Apyrax xapaKTepHCTHK... 133 

Ha vepxeJKe 25 npeAcxaBAeHa xa JKe aaBHCHBOcxb. JIasi xyHaHHOcxefi 
THna Sb, SBb sxh xyMaanocxH noKasbiBaiox aHaAorHaHHft 34)4)eKx, qxo h xy- 
naHHOCXH xHna Sc, SBc x. e. npaMbie aa aepxeacax 24 a 25 Boofiute ofiaapy- 
s<HBaiox yMeabmeaae AHaeftabix AaaMexpoB HAep xyMaaaocxeft c paccxoHHH- 
««[. TaKHM o6pa30M Moateiw aanacaxb: Dn=F(r). 



Hepieat 25 Babslio 


M. C. SareacoH [60] b cboc BpeMH yaasaA aa aenpaBAonoAoOaocxb 
3(J)4)eKxa yMeabmeBHH AHaeflahix AaaHexpOB xyHaaBOCxe& c paccxoaaaeH. 
Ecah B 3HXb 3aBHCHM0cxb X a 6 6 A a [84]: 

iht 4- 51g d =--= const-, (5.6) 

XAe 111, HaxerpaAbaaa BeAHqaaa', a d AHMexp xyMaaaocxa b yrAOBoft wepe, 
xo AexKO noKaaaxb, axo D ae aoa>kbo MeaHXbca c paccxonaaeM. B caiaoH ac- 

r 

Ae, ecAH B ypaBBeaHH (5.6) d aaMeaaxb oxBOuieBaeM xoxAa sasHca- 

Mocxb (5.6) aepenauiexcH b bhac^: 

iht — 5 Ig r -f- 5 Ig D = Mr + 5 Ig D — const., (5.7) 

■XAe M, — HBxerpaAbBaa adcoAioxBaH BeAaaaaa xyHaaBocxa. Kbk yKaaaao 
Bbime, M; Mbi npHHHAH nocxonaabiM, x. e. M,- = const4=F(r). 

TaKHM oOpaaoM, h 3 (5.7) cAeAyex, axo D ae aoajkbo MeaHXbca c pac- 
cxoHBHeM, X. e. aa Hepxe)Kax 24 h 25 npHMan AOAJKaa dbixb napaAAeAbaa oca 
r, a ae HaKAoaaa, Kaa axo noAyaaexca y aac. 

3x0 HBAeaHe hah 3(])4)eKx, oOaapyjKHBaeMbiH h ApyrHMH HccACAOBaxeAH- 
MH, MOJKHO o6x>HCHHXb HecKOAbKHMH npHHHHaMH. Bo-nepBbix, j 6ah3khx xy- 
MaHHOcxeH aaMexHbi CAa6bie odbeKXbi b bhac 3Be3A, OKpyacaiouiHX raAaaxH- 
qecKoe HApo, a b AaAeKHx xyMaaaocxax mh bhahm ahuib aeaxpaAbawe ap- 
KHe o6x>eKXbi. B noAbay axoro roBopnx xo, axo c yBeAHqeaaeM paccxoHHHH 
xyMaaaocxeH aaMeqaexca perpeccHH b hx noKasaxeAHX u,Bexa, khk axo yKaaa- 
Ho B padoxax [125] h [61]. 

^ B Hameiw cJiyqae noA 0 noApasyMesaeTCH AHaMexp HApa TyMaHHocTeft. Oqe- 
EHAHO, qxo ypaBiieHHe (5.6) c TaiaiM ate ycnexoM yAOBAexBopHTCH aah HAep. Kan h 
AAH TyMaHriocTeft b acjiom. 
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134 rjiaeanHiaH || 

B KaqeCTBe BTOpofi npHMHHbl A-'IH Od'bHCHCHHH BHflHMOrO yMeHbUieHHff 
AHaMexpoB mo>kho yKasarb Ha norjiomeHHe b Me>KrajiaKTHqecKOM npocTpan- 
CTBe. 3necb mojkho npoBecxH HeKOxopyio napajijienb Menruy xyMaHHOcxHMH h. 
oxKpbixbiMH BBeaflHbiMH CKOHJieHHHMH, y Koxopbix BHUHMbie AHaivtexpbi yMeHb- 
maioxcH BCJieACXBHe cymecxBOBaHHH nornoiueHna b F ajiaKXHKe, KaKl axo no- 
Kaaajia K. A. BapxaxoBa [9]. 

Ha cyiuecxBOBaHHe norjion^eHHH b Mex^rajiaKXHqecKOM npocxpancxae- 
BnepBbie yKaaaji M. C. SflreHCOH [60], qxo aaxeM Hamjio noAXBepJKAe- 
HHe B HadJHOAeHHHx CxeddHHca h yHX(|)opAa [128], 3xh aBxopbi 
HOKaaajiH, qxo odiuee norAomeHHe na 1 mhjiahoh napcex AocxHxaex 0.03 sbcs- 
AHOH BeAHqHHbl. 

Kax BHAHO, HorAomeHHe HenaqHxeAbHO, h noaxoMy ajih Sahbkhx raAax- 
XHK MO>KHO HM HpeHeOpeqb. 

HauiH npHMbie na qepxejxax 24 h 25 Aaiox noxAomeHHe ao necKOAbKHx 

AeCHXbIX BBeSAHOH BeAHqHHbl Ha 1 MHAAHOH HapCeK, X. e. Ha OAHH nOpHAOK 
doAbuie, qeM pesyAbxax yxaBaHHbix aBxopoB. Hoaxoiviy naAo cqnxaxb, qxo 
HaKAOH npHMbIX HHKOHM oOpaSOM HeAbSfl OdXiJlCHHXb HOrAOIHeHHeM, a CKOpee 
nepBOH npHqHHOH, hah cHcxeMaxnqecKOH ouih6koh npH HSMepeHHH AHaiwex- 
pOB HASp. 

B KOHue xadAHHbi XLIX Aanw HSMepeHHH Asyx' BHeraAaxxHqecKHx xy- 
MaHHOcxeft NGC 4244 h 4565, aah KOXopbix to dAHSxa k 90®. 

■ HaMepeHHH bxhx xyMaHHOcxeft HHxepecHH xeM, qxo ohh bhahw «c6oKy»^, 

H noaxoMy no hhm mh MOJxeM cyAHXb o xoAipHHe cnHpaAbHux pyxaBOB, xor- 
Aa Kax B ocxaAbHbix CAyqaax mm bhahm mnpHHy BexBeft b yMeHbUieHHOM haix 
HOpMaAfaHOM BHAe, BBHAy HaXAOHa SXBaXOpHaAbHOft nAOCXOCXH XyMaHHOCXeft 
K Ayqy speHHH. Haynenne axHX xyMaHHocxeii xeM HHxepecnee, qxo mh naxo- 
■AHMCH b6aH3H HAOCXOCXH CHMMeXpHH FaAaXXHXH, H MOHteM HSMepflXb AHlHb' 
xoAm,HHy HauiHx cnHpaAeft, noaxoMy x nameMy CAyqax) doAbuie noAXOAnt' 
axH xyMaHOHCxH, qeM xyMannocxH, xoxopbie bhahh «CBepxy» hah «CHH3y». Ho„ 
xax bhaho, noAbBOBaHHe 3xhmh xyMaHHocxHMH B noAHoft Mepe saxpyAHeHO. 

OxasbiBaexcH, qxo oSAacxb, cooxBexcxByiomaH nameMy MecxonoAO>xe- 
HHK) B FaAaxxHxe (R=7600 napcex ox uenxpa), na ^JOxorpa^iHqecxHx chhm- 
xax xyMaHHOCXH NGC 4565 He noAyqaexca, h, CAeAOBaxeAbHo, xpyAHO npoH3- 
BecxH cpaBHeHHe. 

HecMoxpa Ha cxaaaHHoe, mh nonbixaeMCH cAeAaxb HexoxopHe conocxaB- 
AeHHH. 

riocxoAbxy xyMaHHOcxb NGC 4565 mh bhahm c pedpa, mohcho H3MepHXb, 
xax yMCHbmaexcH xoAmnna axon xyMannocxH, naqHHaa ox ueHxpa x xpa- 
HM, HAH nepHijiepHHM. VroA cxoH<AeHHH^, noA xoxopbiM yMeHbmaexcH xoahih- 
Ha axoft xyMaHHOCTH, no namHM H3MepeHHHM aah oahoh doAee noAorofi cxo 
poHbi paBeH a=5®. Ecah xaxoH we yroA BbiqncAHXb aah FaAaxxHXH, oh oxa - 
wexcH paBHbiM 4®. 3xy BeAHqnny mh noAyqHAH corAacHO AaHHbiM xadAHUu L, 

T. e. BOcnoAb30BaBmHCb yrAOBHMH MepaMit xoaiahkh cnnpaAefi b nanpaBAe- 
HHSx Ha raAaxxHqecKHS peHxp h aHXHuenxp. IlpH axoM mh AonycxHAH, qio 

1 Kax Mbi yKasbiBaAH, b bhay SjiHaxoro pacnoAOJxeHHH CoAHiia k rajiaxTHqe- • 

CHOMy aKBaiopy cnnpaAH raAaxTHKH mh bhahm c pedpa, t. e. MOHtHo cxasaTb, hto, 

XOTH MbI HaXOAHMCH BHyXpH FaflaKTHKH, BCe-TaXH FaAaKTHKy bhahm HaK-dbl cdoxy^ 

2 rioA yraoM cxoTKASHHa mh noApaayMeBaeM yroji, hoa xoTopbiM BHAiia MaJiaa- 
ocb BpameHHH FaaaKTHKH c xpaH nocAeAHcft. 
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ciTHpajiH PajiaKTHKH pacnojio>KeHbi na o/iHHaKOBbix paccTosHnax ot Haniero 
MecTorio,Jio>KeHHH, KaK B cTopony rajiaKTH^ecKoro peHTpa, rax h aHTHueHxpa, 
B TaKOM cjiy'iae caMO paccTOHHHe cnupajiefi He HMeex SHaneHiiH. Cob- 
naneHHe yrjiOB cxoxtAeHHH Kpaee FajiaKTHKH h xyMaHHocTH NGC 4565 cjie- 
;i,yeT npHSHaTb oxjiHHHbiM. 

Ecjih BSHXb SHaHeHHH 11. FI. napenaro [45] ajih oxHoiueHHH nojiy • 

G 

ocefl c(J)epoHAa TajiaKXHKH ;? o, xo ajih yr.na ee cxojKfleHHH hojivahm 

A 

BejiHHHHy AO 15«. HecoBnaACHHe nocjieAHefi c BejiHHHHOH b 4® oe-bHCHHexcfl 
xeM, Hxo 4® noJiyneHO no yrjioBoft Mepe cnHpajien, a xojiuxHHa 2C=3400 nap- 
ceK, ASHHaH n. n. napenaro, oxhochxch k HApy FaAaKXHKH. Ecah aah 
xyMaHHocxH NGC 4565 yroA cxoxcAeHHH BbinHCAHXb noAo6Ho AaHHbiM O. 11, 
n a p e H a r o, x. e. no xoAmnne HApa, xorAa aah oxoh xyMaHHOCXH oh 
OKajKexcH paBHbiM nonxH 14®, n mh cnoBa noAynnM xopomee coBnaAenne. 

Boo6me, noAOBHHHbiH yroA cxo>KAeHHH, coFAacHO HameMy onpeAeAeHHio, 
paseH yxAy i naKAona nAOCKonapaAAeAbHbix CAoeB oAHHaKOBofi SBesAHofi 
HAOXHOCXH K raAaKXHHecKOH nAOCKOcxH, AaHHOMy B pa6oxe III. T. X a 6 h 6- 
yAAHHa [52]. Ho AannbiM nocACAHero aBxopa, aah sbosa AO 18-oh 3b. 
BeAHHHHH HaKAOH noAynaexcH 12® n 10®, a coxAacHo Oopxy [100], aji?? 
CAa6bix 3Be3A i=10®. Ho xaOAnne JMb 6 b padoxe [52] i MennexcH ox 3® ao 
14®, B SaBHCHMOCXH OX 3Be3AHbIX BeAHHHH paCCMaxpHBaeMbIX 3Be3A. 3 to 
onn’xb-xaKH yxasbiBaex na xo, nxo noAynaeMbin peayAbxax saBHCHx ox xoro, 
KaKOH nacxH raAaKXHKH npHHaAAe>Kax paccMaxpHsaeivibie SBesAH. 

TaKHM o6pa30M, ecAn naKAOH onpeAeAHexcH no sBesAaM, naxoAHmHMCH 
B cnnpaAHX FaAaKXHKH, xo aah i noAynaeM HeSoAbuine SHanennH, a 6 cah b 
onpeASAeHHHx npnHHMaiox ynacxHe sBesAH,, naxoAHuiHecH b c4)epHHecK0M 
SAp6 FaAaKXHKH, xo — OoAbuiHe. CAeAOBaxeAbHO, npHHHHa xa nee caMan, o ko- 
XOpOH rOBOpHAOCb BblUie. 

TaKHM o6pa30M, noAOBHHHbiS yroA cxojkachhh, noAyneHHHfi HaMH, xo- 
pouio coBnaAaex c yxAOM naKAona, BbiBeAeHHbiM ApyrHM nyxeM hah ohh, 
no KpaftHen Mepe, oahofo h xoro >Ke nopHAKa. 

TyMaHHoexb NGC4565 KAaccHcj^HpHpoBaHa khk xyMaHHocxb xnna Sb, 

HO B axoft KAaCCHt}3HKanHH MOJKHO yCOMHHXbCH, HOCKOAbKy XyMaHHOCXb BHA' 
Ha c pe6pa, h b BHA.y sToro cnnpaAH He BbiAeAHioxcH. Hoaxoiay BepoaxHce 
Bcero, Axo axa xyManHoexb xnna Sc. Ecah na nauiy FaAaKXHKy nocMOxpeih 
c pe6pa, xo ona bynex noAoOna xyMaHHocxH NGC 4565. 

npHseACHHoe conocxaBAeHHe F aAaxxHKH c NGC 4565 yKaabiBaex Ha xo. 
ATo HaujH oueHKH xoAUtHHbi cnHpaAeH FaAaKXHKH B yrAOBoft Mepe 6 ah3kh k 
AeflcxBHxeAbHocxH. lloaxoMy mm CAHxaeM,'Axo XHn I aAaKXHKH Sc oueneH Ha- 
MH na ocHOBe ypAOBbix HSMepeHHH cnapaAeft xaKJKe 6 ah3ko k AeftcxBHxeAb- 
HOeXH. 

HaKOHeu, oxhcxhm, hxo nocxpoeHHbie Ha qepxexcax 22 h 23 AHarpaMMM 
H yKaaaHHbiH HaMH 3(j)(J)eKx yMeHbuieHHH AHaMexpoB c paccxoHHHeM na nep- 
xe>Kax 24 h 25 CAeAyex npOBepnxb na opnrHHaAbHOM h 6oAee oSmapnoM 4>0' 
xorpa(|)HAecKOM MaxepnaAe. 
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§ 38. SaBHCHMOCTb ^noKasareab caraTHfl — 4BeT» ^jih BHerajiaKTimecKiix 
TyMaHHocTeif m uiapoBux cKonjienHft PajiaKTHKii 

C TouKH speHHH KOCMOFOHHiiecKHx npo6jieM npe.acTaBJiaeT HSBecTHufi hh- 
Tepee, B MacTHocTH .BMHCHeHHe Bonpoca o TOM, KaKHe H3 3Be3AHHx odpaaoBa- 
UHH — c^iepaaecKHe hjih naocKHe — hbjihiotch dojiee MOJioflMMH. B raJiaKTii- 
Ke, KaK ycTanoBJieHo eme B a a a e [64] h B. B.K yKapKHHbiM [27], do- 
jiee MojioAbie sBesAH npHHafljiearaT iijiockoh noa;cHCTeMe, a OTHOcHmuecH K 
dojiee no3AHHM cneKTpajibHbiM KJiaccaM (KapjiHKH — dejibie h KpacHbie) — c(j;.e- 
pHqecKOH. 

TaKHM OdpaaOM, nOBHAHMOMy, MOSCHO aaKAIOqHTb, UTO, B OKOHHaTejIbHOH 
CTaAHH pasBHTHA, 3Be3AHbie odpaaoBaHHs npHHHMaiOT e(J)epHqecKyK) ^opsiy, 
npH AonymcHHH, hto b Haqajie ohh odpaaosaAiicb b baockhx cHCTeHax. Co- 
TAacHO KocMoroHnqecKOH TeopHH A. H. JledeAHHCKOro [ 31 ] h JI. 3 . 
r ypeBHMa [20], npa odpaaoBaHHH raAaKTHK b bhac SBeaAHbix coeAHHe- 
AHft, (})opMHpoBaHHe 3Be3A npoHcxoAHT B cAoe rasa h nwAH TOAmnnoft nopjJA- 
Ka B 1 napeeK. CACAOBaxeAbHo, MOAOAbie SBeaAH odpasyiOT nAOcxyio cHcxe- 
My, oAHaKO npH AaAbHenuieM B03Mym,eHHH Z-KOMnoneHTH cKopocTeft chctc- 
Ma MeAAeHHo crpeMHTCH k c(|)epHqecKOH CHMMexpHH. 

KaK H3BeCTHO, MOAOAbie 3Be3AbI XapaKTepHSyiOTCfl paHHHMH CneKTpaAb- 
HblMH KAaCCaMH. 

K AaBHo odpaaoBaHHHM »e saesAaM othochtch KpacHue h deAbie Kap- 
AHKH. BnpoqeM paA acTpoHOMOB b nocAeAHee BpeMa ckaohhh OTHOCHTb deAbie 
KapAHKH K CaMbIM paHHHM 3Be3AaM, T. e. K np0T03Be3AaM HAH K TOAbKOrqTO 
pOAHBUIHMCfl OT np0T03Be3A. HeCMOTpfl Ha 3TO, MbI OCTaHeMCH Ha TOqKe 3pe- 
HHH, COTAaCHO KOTOpOH deAbie KapAHKH — HOCXapeBUIHe 3Be3AbI. 

TaKHM odpaaoM, ecAH onpeAeAaxb noKaaaxeAH HBexa b oxASAbHoexH A-asi 
cijiepnqecKHx h ajis haockhx odpasoBaHHft, mh agahchh noAyqnxb hoaohch- 
xeAbHbifl (KpacHbifi) HOKasaxeAb uBexa ajih ciJiepHqecKHx h oxpHuaxeAbHHS 
(roAydoft) ajih haockhx hoachcxcm. 3xo xax h ecxb na caMOM ACAe, KaK Ha 
3X0 BnepBbie yaaaaA Kapnenxep [70], no KOxopoMy HApo (ciJiepHqecKaH 
noACHcxeMa) coHpaAbHbix xyMaHHocxeii Kpacnee, a cnnpaAH (nAocKaa hoa- 
CHCxeMa) roAydee. B. A. floMdpoBCKHii [22], npn cneKxpoiJioxoMexpH- 
pOBaHHH XyMaHHOeXH AHApOMeAH, He MOT o6Hapy>KHXb 3X0r0 BBAeHHH, ho 
KaK OH caM OTMeqaex, 3x0 He HaxoAHxcH b npoxHBopeqHH c KapnenxepoM, 
HOCKOAbKy, npH HaBeACHHH Ha meAb cneKxporpaifia xyMaHHoexH AHApoMeAW, 
xpyAHO yqecxb Kanaa qacxb ee npoBaAHBaexca b meAb, xeM doAee, ecAH npH 
4)oxorpa(J)HpoBaHHH nenpepbiBHOxo cneKxpa xyMaHHOcxH meAb cneKxporpa^a 
oxKpbixa uiHpe odbiqHoro. PesyAbxaxbi saBHcax xaKAce ox xoro, KaKoft xhh 
BHeraAaKTHqecKOH xyMaHHoexH HccAeAyexca. Ecah Baaxb xyMaHHoexb NGC 
224 xHna Sb (doAbmaa xyMaHHoexb b cosBesAHH AHApoMeAw), mo>kho aapa- 
nee cqnxaxb, qxo yKaaaHHoe aBAenne He dyAex odHapyateHo, nocKOAbKy, oho 
doAbiue Bcero npoaBAaexca y xyMaHHoexen xHna Sc. B. A. /[oMdpoB- 
c K H fl, cyAH no ero padoxe [22},, He CKAoneH cqnxaxbca c sxhm, nadAioAa^- 
MbiM ([laKxoM, pacnoAaraa npn 3xom we cneKxpoiJioxoMexpHeH ahiuh oahoh 
xyMaHHoexH XHna Sb. Bobmojkho, qxo h xaKHM XHnaM xyMaHHoexeii npHcym 
yKaaaHHbiH 3(j)(J)eKx, KaK Ha 3x0 yKaabiBaiox CxeddHHc h Ynx^opA 
[129], HO noBHAHMOMy OH He npoaBAaexca xaK pe3KO, KaK y xyMaHHoexeH 
THna Sc. 


PAasa itHTaa 
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HsyieHHe MesKSBesflHoro norjiomeH Hg g flpyrnx xapaKTepacTHK... 

npHHHHaH BO BHHMaHHe BblUieCKasaHHOe, MH peUIHJIH BblHCHHTb^ flJia 
BHerajiaKTimecKHx xyMaHHocTeft h mapoBbix CKonjieHHH HajiHqne KaKofi-Jiw- 
6 o CBHSH Me»Ay noKasaxejieM uBexa n cxcaxHCM. OAnaKO, kbk 6biJio ysre yKa- 
3aHO, pasHbie qacxH, xapaKxepHsycMbie paaHHM cxsaxHeM, b oxflejibHHx 
BHerajiaKxaqecKHX xyuaHHOcxHx aaiox paanbie noKasaxejiH usexa, ho AJia 
HHxerpaJibHoro HajiyxeHHH cBHSb MeacAy noKasaxeaeM uBexa h cacaxHeM He 
6biAa AO CHX nop paccMOxpena (ecAH He npHHHHaxb bo BHHMaHHe CBHSb «no- 
KaaaxeAH unexa — xHn», Koxopan HMeex KocBeHHoe oxHouieHHe k nocxaBaeHHoS 
aaAaae) . 

B 9X0M naparpa 4 )e mh noKaareM HaannHe HeKoxopoft KoppeAHUHH Meac- 
Ay cacaxHeH h noKasaxeaeM nnexa, naftAenHOH naMH aah BHeraaaKXHqecKHX 
xyMHHHOCxeft Ha ochobc nauiero MaxepHaaa, a xaKJKe aah uiapoBHX cKonae- 
hhA — no MaxepnaAaM Cxedfinnca h yHx 4 )opAa [ 123 }. 

Dah BHeraAaKXHHecKHX xyMMaHHOcxeii noxasaxeAb oKaxna n 6 biA bw- 
MHCAeH HaMH Ha OCHOBe (pOpMyAbi: 



a 


xAe a H b doAbuiaH h MaAaa ocb HsyxaeMoro ob-beaxa b npoeKnHH raockocxh, 
nepneHAHKyAHpHOH k Ayqy speHHs. 

SHaxeHHH boAbuiHx H MaAbix oceft xyMaHHOcxen naMH 6 um bbhxbi h 3 
KaxaAora UlenAH h 3 hmc [ 116 ]. npH BbWHCAeHHH noKasaxeAefi c>Ka- 
XHH 3 HaqeHHH a H b SpaAHCb b MHnyxax Ayrn. 

riocAe onpeAeAeHHH noKasaxcAeft caraxHA BHeraAaKXHxecKHx xyMaHHO- 
cxefi, Mbi crpynnnpoBaAH hx no oxAGAbHbiM xnnaM coxAacHO X a 6 6 Ay [ 86 ], 
c ueAbK) ycxaHOBHXfa aaBHCHMOcxb «c>KaxHH-nBex» oxAeAbHO aah E ( 3 ,A- 
AHnxHqecKHx), bBo. SBb, SBc h S ( 6 e 3 anaHKa) xvMaHHOcxeH. Tanbi xyMan- 
Hocxefi Sfl, Sb H Sc yaasaHKyio saBHCHMOcxb BOBce He noKaaaAH. 

CpeAHHe 3HaqeHHH noKaaaxeAefi nsexa b saBHCHHOcxH ox noKaaaxeAefi 
cHcaxHH AaioxcH B xaSAHiie LI. 

Ta6AHc;a LI (jbftocjo 


CiicaxHe n '3abb)(5)aa5mg6a 


Thu {^oJo 

0 

! 1 i 2 

3 

1 4 S 

6 

7 

8 

E lo. 93 ( 23 ) 

■j± .04 

E, E : . . . ;o.87(29) 

SBfl, SBb, SBc 10.78(3) 

S 10.70(14) 

1.03(8) jo.96(i4) 
± .07 ± .04 

0.96(10) 0.92(17) 
0.98(4) 0.81/3) 
0.63(4) 0.39(4) 

0.95(11) 
± .06 

0.95(19) 

0.99(2) 

0.65(18) 

0.91(7) 0.94(5) 

1 ± .05 ± .02 

0.83(9) 0.94(5) 
0.91(3) 0 - 79 ( 4 ) 
0.67(6) 0.75(15) 

0 . 83 ( 5 )! 

±•05 I 

0.83(5) 

1.01(2) 

0.69(8) 

0.82(6) 
± .03 

0.82(6) 

0-98(7) 

0.73(12) 

1 0.79(6) 

' 0.56(8) 


KaK bhaho h 3 3X00 xabAHAH, KOppeAHHHH MOJKAy cacaxHCM H HBeXOM noq- 
XH HesaMexiia. OAHaKO, oxMexHM, qxo npH xaKOM cxaxHcxHxecKOM paccMOxpe- 
HHH Bonpoca xecnyio KoppeAHnnio «ca{axHe-HBex» h He CACAyex o>KHAaxb. 

X[ah noflCHeHHH CKasaHHoro npHMCM noxa xaKoe AonymeHne, no koxo- 
poM}^ BHeraAaKTHHecKHe xyMaHHOcxn, HMeiomiae noKaaaxeAH caiaxHH, 6ah3- 
KHe K HyAio {x. e. npeAcxaBAHioui,He cqfjepy), caMbie KpacHbie, a HHeroniHe 
cjKaxHe OKOAO 9 (x. e. npeAcxaBAflioniHe nonxH nAOCKyio CHCxeMy) hmciox 
roAvboH UBex, 3xo cooxBexcxBOBaAO 6bT xoMy, qxo xpeSyex KOCMoroHHnecKaH 
Teopun A. H. JT e 6 e A h h c. k o r o. 
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O^HaKO, BBHiiy Toro, mto BHerajiaKTHaecKHe TyMaHHocTH MorvT 6biTb. 
KaK yroAHO opHeHTHpoBaHfai k jiyqy apeHHH, to b TaKOM cjiyqae, xyMaHHocTb- 
HMeiomaH Ha caMOM Ae-ne c*aTHe 9, (t. e. HBjiaiomaHeH hjiockhm o6pa3o- 
BaHHeM), Moa<eT cjiyqHTbCH, HTO BH/iHa «cBepxy» HJIH «cHH3y», H HaM eyaer 
KaaaTbCH, mto OHa Kpyrjiaa, h nosToiwy mh noJiyqHM, hjih ee cjKaTHH 0 Ta- 
KHM 06pa30M, ecjiH TyMaHHOCTb THna Sb hjih Sc HMeex caoTHe 0 3 to’ eme 
HHMero He roBopHT o aeficTBHTejibHOM nojioaieHHH Bemeft, a CKopee yKaanBaer 
Ha TO, MTO Ha 3Ty TyMaHHOCTb Mbi CMoxpHM «CBepxy» HJIH «CHH3y» H OHa He 
HBjiHeTCH^ccjiepHqecKHM o6pa30BaHHeM. nosTOMy B TabJiHue LI CTOJibaw no- 
Kasa-reJicH cxaTHH 0, I, 2, 3, 4 h 5 He Moryx peajibHo xapaKxepHsoBaTb aefi- 
CTBHxejrbHoe nojioaicHHe Bemeft; noBHAHMOMy c 3 thm h CBHsano to, mto Be- 
pOOTHaa oLUHSKa cpeanero snaqeHHH pBeTa (aHcnepcHn) jijin 3thx noKasaxe- 
JieH OKaTHH 6oJibiLre, qeM ajih OKaxHH 7 H 8, T. e. B 3TH CTOJi6Hbi nonaaaJiH 
TaKHC TyMaHHOcTH, KOTopbie Ha caMOM aejie c(|)epHqecKHe (KpacHbie) h hjio- 
CKHe (oejibie), cjieaoBaTejibHo, nojiyqajiacb dojibuian necxpoTa noKaaaTeJieS 
UBeTa, qTO h yBejiHMHBajio ancnepcHio. 

CoBceM apyroe aejio Koraa mbi paccMaTpHsaeM ctojiShh noKaaaxejieH 
CJKaXHH 7, 8 H 9, HOCKOJlbKy, B CBH3H C JIIO 6 OH OpHeHTailHeH XyMaHHOCTefl K 
.nyqy speHHH, b CTOJi6eu, caiaTHH 9 MoryT nonacxb tojibko jihuib TyMannocTH, 
HMeioiHHe OKaTHe 9 hjih 10, ho HHKaK He xyMaHHOCTH, KOTopbie Ha caMOM 
aejie HMeioT noKaaaTejiH cacaTHH MCHbuie 9 -th. 

TaKHM ogpasoM, corjiacHo BbimecKaaaHHOMy, b TaOaHHe LI mbi aoaac- 
Hbi npHHHTb KaK HaaeatHbic — SHaqeHHH, cooTBeTCTByromne cacaTHHM 7, 8, 
9 H peaKO--6. B cjiyqae sjiJiHHTHqecKHX xyMaHHOCTefi mojkho sepHTb aHaqe- 
HHHM, COOTBeTCTByKHUHM OKaTHK) 5, HOCKOJlbKy, 3,njIHnTHqeCKHe XyMaHHOCTH 
Ha caMOM aeae hbjihiotch Menee OKaxbiMH oO-beKTaMH, r. e. HB.aHioTCH, 6o- 
aee ifiJiH Menee, cyepuMecKiiMii oopaaoBaHHfiMH. 

Ecah npuHaTb, thkhm oOpaaoM, bo BHHMaHHe Bce BbiiuecKaaaHHoe to 
MOJKHO saKJiioMHTb, MTO BaAKHTHMecKHe XyMaHHOCTH HOKasbiBaioT yMeHb’uie- 
HHe noKasaxean nsexa HaMKHan c OKaxHn 5 ao 8. npHMepHO TaKoft are xoa 
noKasbiBaiOT h BHeraaaKXHMecKHe xyMaHHocxH SBa, SBb h SBc, a xaKJKe xy- 
MaHHocTH S (6e3 sHaMKa:). CaeaoBaxeabHo, pesyabxaTbi Ta6aHUbi LI roBO- 
PHT b noabsy KocMoroHHMecKoft xeopHH A. 14. JleOeaHHCKoro [31], 
coraacHo Koxopoft caMHMH MoaoabiMH HBaHKJTCH xe BHeraaaKTHMecKHe xyMan- 
HOCTI^ KOTopwe HMeiOT OoabUiHe noKasaxean cataxHH, h na caMOM aeae ases- 
abi oqpaayiOTCH b aoeoabHO tohkom caoe rasa h nuaH Me^raaaKXHqecKoft 
Han Me>K3B63aHOH cpeabl. 

K npoTHBOpeMHT xeopHH B. A. A M 6 a p U y H 3 H a 

H b. E. MapKapHHa [2,6] coraacHo Koxopoft sBesati oSpasyiOTCH b ac- 
couHaHHHx, HOCKoabKy, accoitHauKH pacnoaoHceHbi 6aH3 raaaKXHMecKoft nao- 
CKOCTH H HBaHIOTCH MOaOabIMH OdpaSOBaHHHMH. HeX HpOTHBOpeMHH TaKHCe 

c npeacxaBaeHHHMH B. A. Boponiio b-B eabHMHHOBa [18] o pac- 
npeaeaeHHH ropHMHx rnraHTOB. 

Hapaay c noKaaax^HMH chothh BHeraaaKXHqecKHx xyMaHHocxeft, mbi 
THKJK e BHMHcaHaH HOKasaxeaH cacaxHH mapoBbix CKonaeHHH, nan BepHee 
BocnoabSOBaaHCb noKasaxeanMH hx aaaHnTHMHOCTH, aanHBiMH b KHHre III e n- 

aH [115], 3a aaaHnxHMHOcTb luapoBoro CKonaeHHH III e nan npHHHMaejSi 
b 

OTHoiueHHe 10-^ rae « h b OoabuiaH h Maaaa och oO-beKTa; caeaoBaxeabHo,, 
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3JIJIHnTHMHOCTb 110 III 6 11 JI H CBH3bIBaeTCH C nOKaSaTeJISM OKaTHH COrjiaCHO' 
paBeHCTBy (5.8) cjienyioiUHM o6pa30M: 

10 -^ = 10 — 11 ( 5 . 9 ) 

a 

Thkhm oOpasoM, qTo6bt noJiyanTb OKaxHe ajih uiapoBoro cKonjieHHa, ea- 
no sHaqeHHe sjLniinTHqHOCTH BbiaecTb H3 10. 

CooTHOuieHHe OKaTHe-nBex aJih luapoBwx CKonjieHHH AaexcH naMH b xa- 
6 jiHne LII. npH cocxaBjienHH nocjieflHeft mm BOcnojibsoBajiHCb 3 JieKxpo 4 )Oxo- 
MexpHaecKHMii noKa 3 axe.it 5 iMH psexa CxeSSHHca h ynT(j)opJi,a 
(123]. 

TaQjiHija LII 

CjKaTHc 

0.0 I 1.0 2.0 


— 0.08(9) — o.io(i6) 
± .03 ± .014 

-0.13(9)— 0.17(16) 


KaK bhaho h 3 axoft xadJiHpbi, naM He yuajiocb BocnojibsoBaTbCH BcesiH 
mapoBMMH cKonjieiiHHMH cHHCKa III e n Ji H, BO-nepBHx noxoMy, hto yCxeQ- 
6 H H c a H y H X cj) 0 p A a He ajih Bcex CKonjieHHft axoro cnHcna AaioxcH 
noKasaxeJiH pBexa, Bo-Bxopbix, ajih nameft ueiiH He houxoahjih xe luapoBbie 
CKOHJieHHH, KOXOpbie dblJIH gjIHlKe K rajiaKXHHeCKOH HJIOCKOCXH, BBHAy 60 Jlb- 
moro HCKaHceHHH hx uBexa, H3-3a MexoBeanHoro norjioipeHHH. 

BBHuy sxoro, mm onycxHjiH mapoBbie ckohjickhsi, Koxopbie hmcjih rajiaK- 
XHHecKyK) iiiHpoxy ±15” h Menbuie. Hocjie xaKoro ox6opa, ajih cxaxHCXHKH 
ocxajiocb Bcero jiHuib 30 mapOBbix CKonJieHHH, Koxopbie h npHBOziHxcfl b xa6- 
jiHiie LII. rioKaaaxejiH usexa mapoBbix CKonjieHHH dbiJiH HcnpaBJieHbi aa no- 
rjiouieHHe no KOceKanc — saKony, npHiiKMaa hjih nojinpaoH qacxH FajiaKXHKH 
H36HpaxejibHoe norjiouieHHe pasHbiM 0'“03 b cHcxeMe noKasaxeuen UBexa 
Cxe66HHca wynx^opfla [123] C 2 . KaK hseccxho h3 xoh ?Ke pa6o- 
xbi, CHCxeMa C 2 CBasana c CHCxeMofl Ci xaKHM oSpasoM: 

Q = 1.682 C, (5-10) 

Tax Hxo, npH HaAodaocxH,, paHHbie b xaCjiHiie LII noKasaxejiH UBexa, hc- 
npaBJieHHbie 3a MexoBespHoe norjiomeHHe, mojkho npHBecxH k CHCxewe Ci. 

B npaBOH qacxH xadjiHHU LII pana saBHCHMOcxb «c>KaxHe-i];Bex». Ha nee 
HCHO BHpHo, 9X0 MCKAy CHcaxHCM H u,BexoM cyipecxByex onpeAejieHHaH aaBH- 
cHMOcxb, X. e. mapoBbie CKonjieHHH, HMeiouiHe cmaxHe paBHoe Hyjiio, KpacHee, 
qeM xe, ajih Koxopbix cxiaxHe paBHO 1 h 2. 

riOCMOXpHM, Hex AH HpOXHBOpeHHH B peSyAbXaxaX OXHOCHXeAbHO BHera- 
AaKXHHecKHX xyMaHHOcxefi h mapoBbix cKonAeHHfi? OoBHAHMOMy — Hex, h 60 - 
Aee xoro, — HMeexcsi corAacHe. lIpaBAa, b cAynae BHeraAaKXHHecKHx xyHaa- 


-0.12(5) 
± .016 

—0.20(5) 


n ' NGC 


i.ii i.o 6093 — o.n 0.0 6426 —0.06 i.o 

.24 1.0 6121 — .06 1.0 6809 — .17 1.0 

.10 o.^ 6144 .00 2.0 6864 — .06 1.0 

.11 1.0 6171 ± .10 1.0 6934 — .13 i-o 

.08 2.0 6205 — .08 0.5 6981 — .10 0.0 

.08 1.0 6212 — .07 0.0 7006 — .16 0.0 

.11 1.0 6229 — .12 0.0 7078 — .14 I.o 

.11 00 6254 — .05 1.0 7089 - .11 1.0 

.11 2.0 6341 — .17 2.0 7099 — .05 1.0 

-0.23 1.0 


1.0 6366 ±0.15 0.0 7492 
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HOCTCH, Mbi OT6pocHjiH sHaicHHA noKasaxancH cstaTHH 0, 1, 2, 3 H 4, a B cjiy- 
sae uiapoBbix cKonjieHHH mm hmh nojibsyeHcs. 3 to jierKO onpaB^aTb ecjiH 
BCnOMHHTb, tlTO dojIblUHHCTBO lUapOBMX CKOnjieHHft BCTpCHaiOTCH C HaJIUHH 
noKaaaTejiHMH chcbthh, t. e. hbjihk)tch BnojiHe c4)epH>iecKHMH odpaaosaHHA- 
MH, H xeM caMbiM, jiK)6aH opHeHxauHfl K jiyiiy apeHHsj ne Mowex CHjibHO hobah- 
BXb Ha CBH3b «c}KaxHe-UBex». BBH;iy axoro BnojiHe mojkho BocnojibSOBaxbCH 
jiaHHMMH noKaaaxejieH psexa pjia cHtaxHfi 0, 1 h 2. 

B cHHCKe lUenjiH [115] epHHcxBeHHoe luapoBoe CKonjieHHe NGC 273 
BcxpenaexcH c noKaaaxejieM cjKaxHH 4 , hxo xaKHce nopxBepxrAaex Bbime- 
CKaaaHHoe. 

TaKHM oOpaaoM, c yBepeHHocxbio mo>kho cKaaaxb, hxo mapoBbie CKonjie- 
HHH xojKe noKasMBaiox cbhsb «CH<axHe-HBex» h xbm chmmm nopxBcpwpaexcfl 
HAM. Hxo mapoBaa (J)opMa ecxb hobahhh cxaAHH paaBHXHa 3 Be 3 AHbix MHpOB, 
a oopaaoBaHHe asesA npoHcxoAHx b AOBOjibHO xohkom caoe MaccHBHoro odAa- 
Ka rasa h nbiJiH. 


§ 39. 06 OAHOM HOBOM MexoAe onpeAejieHHH o6iuero norjioipeHHii 

HecKOJibKo jiex xoMy HaaaA mm npeAJioxHjiH hobmii mcxoa onpeAeJieHHH 
npocxpaHcxBeHHfaix njioxHOcxefi pesA b PajiaKXHKe [12], BnocjieACXBHH OKaaa- 
Jiocb, Hxo HM MOJKHO OHpeAeJiHXb H oSutee HorjiomeHHe. Cnycxa HCKOxopoe 
ppcMa, HeaaBHCHMo ox nac, oxox >Ke mbxoa 6biji npeAJiojKeH HSBecxHMM roji- 
JiaHACKHM yqeHbiM O o p x o m [99], B cbhsh c sxhm na axox mbxoa b nacxoa- 
uj;ee BpeMa ccbuiaioxca Kax na MexoA BauiaKHAse-Oopxa. 

Ho axoMy MexoAy hjih nocjie o6o6meHHa ero 6buiH onpeAejieHbi npocx- 
paHcxBeHHbie hjioxhocxh sBesA, xpoMe aBxopa axHx cxpoK, xaxJKe OopxoM 

Cxhjixom [109], B. B. KyKapKHHbiM 
iZbj, m. l.Xa6H6yjiJiHHbiM h ApyrHMH. OcoOeHHo uinpoKoe npHM'='- 
FeHHe Hameji arox mbxoa b HcaieAOBaHHax B. B. KyKapKHHa. 

y^HXblBaeX HSMeHeHHH (jjyHKHHH CBeXHMOCXH c paccxo- 
HHHeM, a xaKJKe He Aaex naAe^Hbix peayjibxaxoB ajth hh3khx rajiaKXHvecKHx 
uiHpox, OAHaKo npHMeneHHe ero k nepeMeHHbiM SBespaM ocBoSojKAaex MexoA 
OT axHx HeAOcxaxKOB. RoaxoMy Sojibuiaa aacjiyra B. B KvKaoKHHa w 
cocxoHx B npHMeneHHH axoro Mexopa k nepeMeHHbiM SBesAM. npHHeneHHe 
MexoAa nasBaHHMMH aBxopaMH k nsynenHio cxpoenna TajiaKXHKH paao mhofo 
HH xepecHbix pesyjibxaxoB h HaAeaiHocxb ero npoBepena npaKXHqecKH. 

Hcho, hxo 6bijio 6bi HeyMecxHo HSJiaraxb b Hacroameft paSoxe Bce xa- 
caiomeecH onpeACJicHHa npocxpancxBeHHbix njioxHocxeft sBesA, pejinKOM’ no- 
o^emeHHe b HaiueH paOoxe [12], xbk xaK nacxoamee HccAeAOB’aHHe 
KacaexcH, cogcxBeHHo, norjiomaiomeH MaxepHH. IIoaxoMy mu h3jioh<hm SAe-b 
yKasaMOH pagoxbi, KoxopaH saKJiioqaex B ce6e onpeAejieHne 
oOmero norjiomeHHH. Rpn HSJiojKeHHH, b nanajie, OypeM npHAepaiHBaxbca 
HameH onyOjiHKOBaHHOH cxaxbH. HanHuieM HHxerpajibHoe vpaBHeme SBeax- 
HOH cxaxHcxHKH IIlBapmuHJibAa B BHAe: . paBHeHHe 3Be3A 


oo 

A (m) = (ofD(r)f (M) r“dr 


(5.11) 


TAe A(m)— MHCJio asesA, aaRjironaiomeecH b eAHHHpe nAomaAH MejKpy 
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(5.12) 


(m+V^) H (m — 1 / 2 ), KOTopoe CBHsaHO c ^hcjidm sBesA N(ra) Ao bhahmo* 
BeAHqHHbi m CAeAyiomHii o6pa30i*: 

dN(m) 

A{m)- 

D(r) eCTb riAOTHOCTb 3Be3A B eAHHHUe OdljeMa, a Cp(M) 4)yHKIlHH CBeXHMOCTH, 
ripeAnOAOJKHM, HTO CAOH OAHHaKOBOft 3Be3AHOa nAOTHOCTH B TOH MaCTU 
FaAaKTHKH, FAB HaXOAHTCH CoAHAe, HBAflIOTCH OAOCKOCTSMB, OapaAAeAbHblMH 
raAaKTHAeCKOH nAOCKOCXH. ripH 3TOM AOnymeHHH 3Be3AHbie BAOTHOCTH B Ha- 
npaBAeHHH raAaKTHqecKoro noAioca Ha paccTOHHHHX Zi, Z2 . . . - . Z„, coot- 
BexcTByiomHX mf°, mf ' . . 6yAyx cooxBexcxBOBaxb 6oAee CAa6biM 

BeAHHHHaM mJi na paccMaxpHsaeMoft raAaKXHHecKoft iuh- 

poxe b. „ 

BBHAy 3X0X0, B ypaBHeHHH (5.11), coxAacHO qepxeJKy 26, saMOHHM r 

Hepea z cosec b. 

2 



(5.13> 


Toxah noAyHHM: 

CO 

Ai(m) = w cosec' bf D(z) cp (in — 51gz - 51g cosec b) zMz 
u 

HanHiueM ypaBHeHHe IIlBapuiiiHAbAa (5.1 1) xaAaKXHHecKoro 
noAioca, X. e. ajih b=90®. ByAeM HMexb; 

CO 

(m) = w|D(z) 9 (m — 5lg z) zMz {5- 1 4 )• 

T 0 

B ypaBHCHHH (5.14) m saMeHHM qepes m — 51g cosec b, nocKOAbKy hw. 
MOHteM npOH3B6CXH HOACHeXbl KaK no 3Be3AHHM BeAHHHHaM III, XaK H HO 
(m — 51g cosec b). B xaKOM cAynae ypaBHCHHe (5.14) nepennuiexcH xax: 

00 

(m _ 51g cosec b) = (of D(z) cp (m — Slg z — 51g cosec b) zMz (5.15), 
T ' " 

CpaBHHBaH MexiAy co 6 ofl ypaBHeHHH (5.13) h (5.15), noAynaeM. 

A„ (m — Ig cosec b) = sin’ b (m) (5.1 6)- 

Ecah (m — 51g cojec b) saMeHHM oHHXb nepea m, to dyACM HHexb: 

A„ (m) = sin’ b At (ra -f- 51g cosec b) (5. 17),, 
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TaaBa nHTan 


paseHCTBaM (5.16 ) h ( 5.17 ) mojkho KOHcxaTHpoBaTb .ito 
SBesAHOH BejiHqHHe m na flaHHoft rajiaKXHqecKoft mapoxe b b nojiioce FajiaK 

?e cooxBCTSTex'e’otr^rrt ra.xaKXHqecKOft mnpo^ 

le. cooxBexcxByex oojiee cjiadaH BejiHHHHa (.m -|- olg co.st-c dk ^ 

BbipaxeHHH, saKJiioqeHHoro b ckoSki^, b jieBoft qacxH paBencxBa 
p e H a r o [45?)^^^^ npHHHXbi o6o3HaqeHHH (O o p x [100], n. n. U a- 

Slg cosec b (6e3 yqexa noxjiomeHHH) 

r.ae AA— AH(J)(})epeHaHajibHoe norjiomeHHe, Koxopoe paBHo: ^ 

AA = ap(cosec b — 1) rsiQ'i 

PasHocxb Me>K;iy norjiomeHHeM Ha AannoH lunpoxe h norno^ 
meHHeiw B HanpaBjieHHH na rajiaKXHqecKHfi nojiioc. SaBHCHMocxb [5 191 jierKo 
no^yqaexcH h 3 (}>opMy^bi (2.37 ) (cm. § 26). B xbkom cTyqae ^ yliSe 
(5.16) npHHHMaex dojiee npocxoft BH.^: 

b As (m). (5.20) 

2 

UpHcxynHM K BbiBOfly (J)opMyji, aHajioraqHbix (5.16 ) h (5 17) ana Nlml 

P-ojih™™ „ N.(,„) BHpa>KaK.Tc, vepea aU„, „ a! UB,; S bLo!: 

HO, c.neflyK)mHM odpaaoM; ^ 

m 

l\j^(in)=j A^(in) dm, Ns (m) = f As (m) dm. ('5.211 

2 -«> 2 ....4 

IdHxerpHpyj, o6e cxopoHbi (JopMyjibi (5.17) ox -co m, 6yaeM hmoxb- 

N^(m)=sin'’ bj As(m -j- 51g cosec b) dm. (5'22) 

2—00 

B npaBofi qacxH axoro paBencxsa, saMenaq (m + 51g cosec bj qenea -i 
oy.«eM HMexb: ^ ’ 

^ m+5]g cosec b 

sin»b/As(m + 5|gccsecb) = sin“b [ As(n)dp, (5.23) 

■ 

wm 

m+51g coseo b 

Ns(m + 5lg cosec b) = J As (p) dp. 

lor.ga OKOHqaxejibHO nojiyqHM: °° 

t^(ml = sm'* b Ns (m + Slg cosec b). (5.24) 

B paBCHcxBe (5.22 ), kbk h Bbiiue, saMeHHM fm + 5Ig cosec b) onaxb- 
xaKH qepea m, nocjie qero nojiyqHM; 

IS^ (m — 51g cosec5 b)=sia® b Ns (m). (5.25) 

2 

Bboah b paBeHcxBo (5.25) oSosaaqeHHe (5.18), nepenniueM ero b 6oji“e 
mpocxoM BH^e: 

]^(m9o) = sin“bNs(in). ' (5.26) 
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TaKHM oSpasoM, KaK bhaho, paeeHCTBa (5.24), (5.25) h (5.26) enojiHe 
aHaJioraqHbi paseHCTBaM (5.14), (5.16) a (5.20), BbmeAeHHbiM Bume HJia 
A(m). 

BbiBeAeHHfaie c|)opMyjibi, nocjie HeKOToporo o6o6iu,eHHH, bosbojibiot on- 
peAeAHTb i-ienocpeACTBeHHo b HanpaBjieHHH raAaKTHqecKoro noAioca h ajih 
H anpaBAeHHH AaHHofi raAaKTHqecKofi uiHpOTU KOCMHMecKoe norjiomeHHe, KaK 
;Ha 9T0 dbiJio yKasaHo asTopoM bthx cxpoK [:12] h KaK bto Ohao onpeAeAeHo 
OopTOM [100]. i],AH rajiaKTHBecKoro noAioca norAoiiieHHe 6biJio onpeae- 
AeHo o6o6ineHHOH (|)opMyAOH B. E. MapKapaHow [34] (noApoOno cm. 
HHKe) . O o p T B CBoeft pa6oTe npHHHA SHaqeHHe norjiouj,eHHB b raAaKTHqe- 
CKOM noAioce kbk y>Ke nsBecTHoe h 3 HCCACAOBaHHa BHeraAaKTHqecKHx ryMan- 
HOCTefi. 

BbiBcAcM (j)opMy.>ibi AJia .onpeAeAeHHfi o6mero norAomeHHa b HanpaBAe- 
HHH raAaKTHqecKorc noAioca, a raKJKe aah paccMaTpHBaeMoft uiHpoTbi. C 
3Toft ueAbio HariHiiieM HHTerpaAbHoe ypaBHCHHe SBesAHofi cTaxucTHKH aab 
N (m) c yaeTOM norjiouieHUB. 

CO 

N (in) = w I'd (r) ]m — 51gr — a(r)] r^dr (5.27) 

b 

SaMenBH r aepes zcosecb, khk Bbiiiie, npH ycAOBUH nAOCKO-napaAAe.ub- 
Hbix cAoeB, 6yAeM HMCTb: 

CO 

Ni!,(ni) = ft) cosec® b j D(z) dJ [m — 51g z — 51g cosec b — cosec b x(z)] z®dz (5.28) 

0 

B ypaBHeHHH (5.28) (|)yHKUHio cbbthmocth 0(m) pasAOiKHM b pha no 
(|)OpMyAe T 3 H A 0 P a H OrpaHHBHMCB AByMH BAenaMH. B HSAOJKeHHH 3T0S 
qacTH Mbi 6yAeM cAeAOsaTb B. E. M a p k a p b h y [34], BnpoqeM b necKOAb 
Ko HBMeHeHHOM BHAe. ByACM cnepBa HMetb: 

tf) [m — 51g z — 51g cosec b — a(z) cosec b] = (m — 51g z — 51g cosec b ) — 

• - oJ z) cosec b 4^' (m — 51g z — 51g cosee b) (5,29) 

SaMeHHH B (5.28) 0 (m) corAacHo (5.29), noAyqHM: 

CO 

— f.) ccsec'* b[D(z)<^f>(m — 5lgx — 5lg cosec b) — 

(‘) 

CO 

— w cosec^ b| D(z)d,>' (m — 5ig z — 51g cosec b) a(z) z^dz. (v^.30j 
b 

Ti: 

XJjifl b= — 6yAeM HMCTb: 

2 « 

CO CO 

N„:^B)=ft)jD(z)4)(ni — 5lgz)7-Alz — co[D(z) cE' (m — 5|gz) a(z)z®dz. (5.31) 
~ b b 

MtoOm cpaBHHTb (5.31) c (5.30), saMeHHM m, khk BHuie, aepes 
51g cosec b) Toivia paseHCTBO (5.31) nepenHiiiexcH b BHAe; 
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rfla»a MHTaa 


l^(mj — 51g cosec b)= wj D(z) (m — 51g z — 5lg cosec b) z®dz — 

2 0 
oo 

— (oj D(z) <P' (m — 51g z — 51g cosec b) a ( 2 ) z^dz (5.32)> 

0 

yMHOscaH o6e cTopoHu ypaBHCHHH (5.30) na sin^' b h BHHHTaH hs Hero 
(5.32), oKOHqaxejibHo nojiyqHM: 

sin* b Ni (ni)= N„ (m — 5ig cosec b) — (1 — sin b) (m — 5Ig cosec b) 

~ 

sin* b Ns (m)H-51g cosec bj= N^(m) — (1 — sinb) B„(m) 

~ 

r;^e Nj (m + Slg cosec b) HSBecTHO h3 naOjiioiieHHH, NT^m), corjiacHo ypaB- 
HeHHK) (5.31), ytiHThiBaeT norjiomeHHe, t. e. hhcjio sbeba, KOTopoe aojihcho 
H a6jiioAaTbCH b cjiyqae noAcneTa b HanpaBAeHHH raAaKXHHecKoro noAioca. 
B,c to) 6biJio 6bi paBHbiM BejiHWHHe N„ (m), ecAH Su OTcyxcTBOBaAO nor- 
2 2 
AoiireHHe, H noaxoMy hm oOosHaqeH nepBHH HHxerpaA b npaBoft nacxn ypas- 
HeHHH (5.32). B cAynae, ecAH B,, (m)= (m), 4^opMyAa (5.33) npcBpa- 

T T 

maexcH B 4>opMyAy (5.25), Koxopan HBAsexca ochobhoh 4)opMyAofi MexoAa 
BamaKHAS e-0 o p x a. 3xa ^opinyAa 6MAa xaKAce o6o6meHa ajih hak- 
AOHHHX nAOCKO-napaAACAbHbix CAoeB III. T. Xa6H6yAAHHHM [52]*. 

npOH 3 BOAfl_ nOACHeXbl Ha MHOFHX raAaKXHHCCKHX mnpoxax H COCXaBAHH 
ycAOBHue ypaBHeHHH bhah (5.33), nocAe pemeHHH cnocoSoM HaHHCHbuiHx 
KBAApaTOB, M 05 KHO noAyHHXb Nn (m) H B,i(ni) ZlaAee, BBOAH cpeAHioiO" 
T T 

BeAHqHHy a(z) BxoAnmyio b (})opMyAy (5.31), ajih AaHHoro (m), corAacHO ' 
xeopeMe o cpeAHeM SHaaeHHH ^yHKiiHH, mojkho Hanncaxb: 

CO 

fD (z) "i*' (m — 51g z) x(z) zMz 

«4z)="— ;; (5.34). 

J D(z) 4>' (m — 51g z) zMz 

0 

npHHHMAH AaAee BO BHHMaHHe caMO ypaBHeHHe ( 5 . 31 ), oKOHnaxeAbHO 
MoxxeM HanHcatb: 

1^ (m) — N^(m) 

T 


^ 06o6meHHaH HI. T, Xa6H6yjijiHHbiM $opMyjia HMeeT 
Ns, I (m)= Ss^ ( Nn (ra — Slg Ss, i — AA), 

2 ’ 

= = (no;ipo6HO cm. [52]). 


} (5.33) 
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^opMy.TioH (5.35) nojibsoBajicH B. E. MapKapHH [34] ajih onpeae- 
jieHHH norjiomeHH5i b HanpaBjieHUH rajiaKTHBecKoro nojiioca ajib paccMaTpu- 
BaeMbix 3Be3AHbix (no;jipo6Ho cm. ero CTaTbio). B ({)opMyjie (5.35) 

B'u(iii) HBjraeTca npoasBOAHoe ot Birfm) no ra. 

T T 

B .zipyroH padore B. E. M a p k a p a n a [131] naerca onpea;eJieHHe on- 
THnecKOH TOjiuiHHbi B iianpaBjieHHH rajiaKTHnecKoro nojiioca na ocnoBe cyM~ 
MapnOH apKOCTH 3Be3./r, FAC TaK>Ke HcnojibsyeTCH ypaBnenne (5.33). Mbi .ne 
dyaeM noApodnee Kacarbca TOJibKO-mo yKasanHOH padoTbi, nocKOJibKy (|)op- 
Myjibi nocjieAHen aB.n[aK)Tca neKoropbiM ododmenHeM BbiBeAennoH naMH (J)op- 
Myjibi (5.25), KOTopaa n ecxh ocFiOBnaa c})opMyjia Hauiero MexoAa. 

Uejiecoodpasnee no,/ib3oaaTbca othm mctoaom AJia nojiyaenna odipero 
norjiom,eHHa b OTACJibUbix yaacTKax Mjiennoro OyTH, naxoAamHxcn na Jiio- 
dbix b, ncM orpannanBaTbca xojibKo Jirnub HanpaBjicnneM na rajtaKxnqecKHfi 
nojnoc. rioaxoMy unaie, mh BbiBCAeM AJiH oxoro cjiynaa (jiopMyjiy (5.40), 
aHaAornnHyK) (5.3^. 

C 3X0H ne.nbio, ajib cpeAnero snanenna aj, mfr), BxoAamero b (}) 0 pMyAy 
(5.30), BOcno,rib3yeMCH onaxb-xaKH xeopeMOH o cpeAHCM anaqeHHH (|)yHKn.HH. 
CAeAOBaxejibHO, MO>KeM Hanncaxb: 

CO 

f D(z) (m — 5Ig Z 5Ig cosec b) aj,, m (r) zMz 

flssi m (r) — a,„(z) cosec b=- — ;; (5.36) 

I D(z) <b' (m — - 51gz — 51g cosec b) zMz 
0 

PaBeHcxBo (5.36) nepenmueM b BHAe: 

CO 

fD(r}<P'(m - SIg 7, 5Ig cosec b) Kj), m (r) z^clz — 

0 

CO 

== ftfcj m (r) [ D(z) <£>' (m — Slg z — 51g cosec b) z®dz (5.37) 

b 

B ypaBHeHHH (5.30), BMecxo sxoporo HHxerpaAa, b nepsyio qacxb bh 6- 
ceM ero sHaaenHe, corAacuo (5,37), nocAe qero ypaBHeirae nepennuiexca xan: 

uo 

w. (r) cosec* b to j' D(z) 4^' (m — 5lgz — SIg cosec b) zMz = 

0 

oo 

— 0 ) cosec® b [ 0 ( 7 ) '1’ On — 5]gz— SIgcosecb)— -Nj(m) (5.38) 

b 

riepBbiH qAOH B npaBOH qacxn ypaBnenna (5.38), BupaJKaiomeH qncAO 
3Be3A AO (m — 5]g cosec b) BeAHqnii, corAacno HauieH padoxe 112], papeB 
cosec® bN„(in — 51g cosec b), dea yqexa norAOinenna. HHxerpaA b jieBoA 

Y 

qacxH ypaBHeHHH (5.38), corjiacHO BumecKasaHHOMy, , moh?ho odosna- 
HHTb qepea — Slgco.sccb] h ero snaqeHHe mojkho nOAyqnxb hhcach- 

T 

HHM AHfJJ^epeHHHpOBaHHeM no m h3 KpHBOfi N„(m — 51g cosec b). 

Y 

10. Bioaa. ASacT. acipot^. o6c., Ka 13 
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146 r Ji a B a naTan 

yMHOJKan o6e cTopoHbi ypaBHeHHfl (5.38) aa sin^b a npnaHMaa bo bhh- 
Maaae BbimecKaaaaaoe, mh mojkom nepenacaTb paBeacTBo (5.38) b cjicwto- 
meM BHAe; 

(0 N^(ni’ — 5lg cosee b) = (m — 5lg cose.: b) — sin^ b Nj (m). 


OTcroM; 


>^(tn — Slg cosec b) — sin ®b NsCm) 


Ctb, m (.1)= 


(m — Slg I'osec b) 


(5.39) 


Ecjia BocnojibsoBaTbCH o6o3HaaeHHHMH, KOTopue npaMenaji B. E. M a o- 
K a p H a a Baecra ax b (})opMyjibi (5.39), t. e. N„(m — olgcoscc b) sa.Me- 

HaTb aepea B^(m — Slg cosec b), to (JjopMyjia (5.39) nepenameTca Taa: 


*6) m (r) 


Bk (m — Slg cosec b) — sin“b N6 (m) 

T 

b'„ (m — Slg cosec b) 


(5.40) 


TaaaM oOpaaoM, ecjia b c})opMyjie (5.40) nojioacaTb b nojiyaai* 

(})opMyjiy (5.35). OqeBa;iao, aro 4)opMyjia (5.40) 6ojie oSataai, aeia (bop- 
Myjia (5.35). 

yaHTbiBaa aorjiomeaae b aanpaBJieaaa aa rajiaKTaaecKafi no.nioc, onpe- 
^rejieaaoe apyraMH cnocodaiwa, aanpaiviep, no noAcaexaM BaerajiaxTaaecKax 
TyMaaaocTeft, t. e. npaaaMaa a.„(z) hjih rajiaKraaecKoro nojaoca aapaace 
HSBecTabiM a bboah odoaaaaeaaa, kbk Bbime, MO}KeM aanacaib: 

nigo = m — Slg cosec b — = m + sin b — «„,(/) 

m — Slg co.sec b = iTifio 4- (^m(z) 

TorAa 45opMyjia (5.39) nepenamercH eme b cjieAyrouieM Baje: 

Nn [mgo + Mz)] — sin'‘ b N6 im) 
a»,.„(r)=— ^ ^ ,-7, (5-41) 

^ [^^90 *1“ ®m(z)] 

2 

Mbi npaMeaajia (JjopMyjiy (5.39) ajih no.JiyaeaaH o6mero norjiouteaaa 
B 4)OTorpa$aaecKax jryaax b paae KanTeaaoBbix njiomaAOK ceBepaoro nojiy- 
uiapaa EajiaKTHKa. C aroa aejibio mh acnojibSOBajia Kaxajior noKaBaxejieft 
UBexa 38635 B n^oataflKax KanxeaHa, cocxaBjieaabia E. K. Xapaase [55J. 
BbiSop axoro Kaxajiora onpaBAbiBaexca xeM, axo noc^e nojiyaeaaa no ^Jopwy- 
jie (5.39) saaaeaaa odmero nor^oLaenaa, mh Morjia 6 h cpaBaaxb ax co saa- 
aeaaaMa odmero norjiomeaaa, nojiyaeaabiMH 5 jth xex are njiouta^OK no aa- 
dbixKy UBexa, des yuexa aeaxpajibaoro noruomeaaa (cm. BHUie). 

1 Ecjih b <|)opMyjie (5.35) BBeBgHyio BeaHHHay fmlsaMeHHTb qepes m—5lg cosec b, 
a saieM (,m — 5 Ig co.sec b) — aepes sm‘bN6(m), coraacao (5.25), to noJiy'iaM 

a • 

4)opMyay (5.40). 
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Hthk, ajih no/ic'ieTa SBeaji; mh BbiSpajiH HFIK b KOjiHBecTBe OMHHan- 
. na™ mouiajxoK MjJYo 5, 6, 16, 27, 28, 30, 31, 32, 33, 34 h 37. nojicqe™ 6ujia 
npoHSBezieHfai no SBes/iaM cneKTpajibHbix KjiaccoB A h F. OcrajibHbie njioma;i- 
KH, naxo^aamHecH b yKasanHOM Karajiore, 6bijiH naMH HCKjnoneHbi behav 
Toro, BTo OHH HMejiH uiHpoTy HHJKe b=20®, a KaK yKasbiBajiocb yjxe, naui me- 
To.zr Menee Tonen /ijih hhbkhx rajiaKTnnecKHx uinpoT, h, Boo6m,e, nexcejiaTOJib- 
HO npHMenaTb ero b tbkhx cjiynanx. 

rio/rcneTbi AJiH mecTH njiomaaoK, KOTopbie mm BbiSpajin .zijia onpea;ejie- 
HHH b hhx o6mero norjiom,eHHH, AaiOTca b Ta6jiHueZIII. OcrajibHbie dhtb njio- 
:maAOK HaMH 6 bim BUflejieHbi no npHanaxaM uinpoTbi .ajia BbiBo^a sHaneHnS 
N^(in — Slgcoscc b) H (in — 51 g cosec b), bxoahuthx b (|)opMyjiy ( 5 . 39 ). 

, 2 2 

B Tabjinne LIII .ziaroTca ananennH sin^bNi/m) ajih Aannoft naomajilKH no 
apryMOHTy BBes^nnbix sejiHUMH, a Taxxce noAcqHTbiBaeMbie njiomaAH b kb 
rpaA., npHBeAeHHfaie k OKBaxopy. BejinqnHbi sm^ bNj (injOTHOCHTca k 1 kb. rpaA* 

Ta6jiHga Lill Qb6>o(mo 


HOK 1 

10 

11 

12 

13 

6 

1.74 

1.74 

3-48 

i 

4.06 

’S 

0 68 

1-37 

2-74 

342 

16 

1-93 

2.25 

225 

2.58 

27 

1 . 0,9 ; 

2.19 

342 i 

4 -'i 8 

28 

0.96 

2.40 

2.40 j 

288 

37 

1-39 

2.41 

2+3 j 

3-04 




F 



10 


12 

13 

SrpS 

1.46 

4.64 

9.86 

17.41 

3-50 

2.74 

822 

1740 

17.86 

6 00 

1,29 

3-54 

11.92 

20.93 

5-03 

1.23 

2.46 

3 28 

5-34 

833 

346 

7.69 

12.50 

26.43 

5.18 

0.76 

1.52 

2.79 

342 

8.13 


4 . 36 ° 
+ 48 
+ 33 
+ 29 

+ 39 
+ 28 

Hnsce mu AaeM Ta6jinuy LIV, r^e noMeuienu SHanenHa N^(m- 51g cosecb) 

H N'^(m -- 5lg cose;: b) cooTBercTBeKHo BejinanHaM h HOK. Ona cocraBjieHa 

npH noMomn kphbmx, Koxopbie Shah noAyqeHU na ocnoBe noAcneroB SBesA 
B nAomaAKax HIIK c HandoAbuinMn uinpoxaMn. 

TapAHpa LIV yb^nsron 


MFIK 

\ 
m \ 

( 

2 

5 

2 

15 

NV 

2 2 

16 

Ntr N'Tt 

2 a 

27 

N5_ N'* 

2 2 

28 

N'k 

2 2 j 

37 

NV N'^ 

2 2 







A 







10 

1.8 

1.8 

34 

2,8 

1-5 

i-S 

^•3 

1. 1 

2 0 

2 0 



1 1 

4.0 

3.6 

7-7 

4.2 

3-5 

2.8 

i 2.9 

2.2 

4-7 

40 

3-0 

2 I 

12 

8 3 

4 2 

II. 8 

44 

7.8 

4.2 

6.6 

4.4 

9.0 

4.2 

6.5 

40 

13 

12.6 

44 

16.3 

44 

n.9 

44 1 

10.7 

4.4 

11.4 

4.4 

10.7 

4.2 







F 







10 

2-5 

3-0 

5-.3 

8,4 

-i 

— 





3.0 

6.0 



1 1 

10 0 

9.8 

15.0 

11.2 

80 

9.2 

6.0 

8 0 

12 0 

10,0 

6 0 

8.0 

12 

21.0 

12.0 

27-5 

14.0 

18.5 

12.0 

15.0 

TOO 

33.0 

X4.0 

15.0 

1 0.0 

-^3 

33-0 

14-5 

4 I-S 

18.0 

31.0 

14.0 

2S.0 

12.0 

38 0 

16.0 

28.0 

12.0 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 


148 


rjiaea naiaH 


XfjiH cneKTpa^ibHoro KJiacca A noACHCTbi 6biJiH npoHSBefleHu b njioman- 
Kax HOK JSToKg 5, 31, 32, a mh asesa F — b MJMb 30, 31, 32, 33 h 34. Okoh- 
qaxejibHbie KpHBbie Ohjih ocpeflHeHbi no no^c^ieTaM b BbiuieyKasaHHbix nxo- 
ipaAKax. 3th ocpeAneHHbie KpHBbie ;iaHbi naMH na nepTeJKe JVs 27 b HeSojib- 
moM MacuiTade. 



SaMeTHM, HTO fljiH 1 rp2 KBK B TadjiHue LIII, Tax H npH nocTpoe- 

HHH 3THX KpHBbIX dblJIH yBejIHHeHbl B 10 pa3. nOJIbSySCb BbIIIienpHBefleHHbIMH“ 
AByMH TadjiHuaMH, mh BbmncjiHjiH ;rjiH KaxrAOH n^noma^KH BHaneHHH cpeAHe- 
ro odmero norjiomeHHsi, cooTBexcTByiomHe 3 b. BejiHHHHaM or 10 ao 13-o3 k 
npeACTaBAeHHue b xadJiHire LV, 

TadjJHAa LV (jbftognnn 


HOK 

lO® 


12'» 

13"‘ 1 

10« 

llm 

12'" 

13"* 








^ph 


6 

0.03 

0.63 

1. 14 

1.94 

0-45 

0.50 

0.92 

1.15 

IS 

0.97 

1.52 

206 

2.92 

0.32 

0.60 

0.72 

1.30 

i6 

— 

0.45 

i'3i 

2.II 

— 

0.50 

0.54 

0.72 

27 

0.19 

0.33 

077 

145 

— 

0.44 

1.27 

1.83 

28 

052 

0-57 

1.56 

1.72 

— 

0.44 

0.7s 

C.72 

37 

— 

0.20 

I 00 

1.82 


0.56 

1.22 

2.05 


KaK bhaho h 3 STofi TadAHUbi, odmee norAomeHHe yBeJiHHHBaexcH c pac- 
CTOHHHeM. BMecre c xeM, bhaho xaKx<e, nxo odmee noxAomeHHe AOBOAbHO 
CHAbHO OXAHHaeXCH AAH paSHbIX HAOIliaAOK HOK. 

riOAyqeHHoe odmee norAomenne necKOAbKo npeBbimaex odbinno npHHH- 
xyio BeAHHHHy aah 9X0X0 paccxoHHHH, xoxH n. n. napenaro noAynHA 
Aah oahoxo KHAonapceKa erne doAbuiyio BeAHHHHy, qeM xa, nxo noAynaexcH 
no xadAHue LV. 

rio 3Be3AaM F, ecAH aah hhx npHHHXb M = + S™, odmee norAomenne na? 
1 KHAonapceK noAynaexcH doAbuie, nem aah A. yKasaHHbifi (|)aKX, noBHAHMO- 
My, MOWHO od-bHCHHXb xcM, Hxo doAbuiaH qacxb noxAomaiomefl MaxepHH na- 
xoahtch xAaBHbiM odpasoM B npeAeAax ao 1000 napcex. 

B saKAioqeHHe oxMexHM, nxo HSAOAceHHbift MexoA Aaex aoboabho HaAem- 
Hue BeAHHHHbi odmexo noxAomeHHH, KOTopbie xopomo coBnaAaiox c AaHHbiMH^.. 
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■siojiytieHHbiMH no BuerajiaKTnnecKHM TyMannocTHM h uetJjenjiaM, n xaKHM o6- 
pasoM eme pas noATBepncAaetCH iipHMeHHMocTb SToro MeTon,a A'Hn Ham'nx 
-iiejicH. 

§ 40. O paaiwepax MexsancaAKbix nwacBbix xyiviaHHocTeH 

B ctsfJSH c TCM, qxo Aanrioe nccjieAOBaHHe nocBHuieno npoOjieMe norjio- 
meHHH, oGjiana nbuienbix xyMaHHOcxen Mbi paccMaxpHnajin jinuib KaK oOtjCK- 
xbi, npoHriBOAHinee norjiomenHe. Ho, nan 6bijio CKaaano b BBCAennH k nacxo- 
snuen paCore, nbuienbie oCjiaKa cjieflyex naynaxh xaniKe aait caMocxoHxejib- 
Hbie oOxt'KTbi FajiaKTHKH, X. e. nayqaxb, napHAy c noraomenneM CBexa, nx 
Apyrne (|>H3Hqec.KHe. xapaKxepHCXHKH. B CBaan c sxhm xenepb Ham xoxejiocb 
6bi CAeJiaxb HCKOxopbie saMenanHH o6 nx BOSMOiKHbix pasMepax, a xaniKe 
nacxHnHO paccMoxpeTb Bonpoc o pojin xeMHwx xyMaHHOcxen b oOpasoBannH 
Apyrnx rajiaKTuqecKHx o6x)eKxoB, b cbhsh c hx pasMepaMH, nocKOJibKy 3 xh 
AB a Bonpoca i-iocoMneHHO BaaHMOCBHsaHbi. 

B pane pa6ox FI. H. FI a p e ii a r o [43, 44, 46, 45] Aano onpeAeJienne 
cpeAHero pa/inyca norjioiAaroinnx oOjiaKOs iibweBbix xyManeocxen. 3 xh on- 
peAejiennH, r,riaBMbiM oOpaaoM, ocnoBbinaioxcn na (|)opMy.rie, nojiynennon hm 
caMHM, a xaioKe na paOoxax B. A, A m 6 a p u, y m n n a n III. F. F o p a e- 
jiaAse 15], K. O. O r 0 p 0 A H H K 0 B a I4F], Bojibcjia n Apyrnx. Co- 
rjiacHo AaniibiM paOoxbi [20] IF FI. H a p e h a r o, cpeAHnii pannyc iibijie- 
raaoBbix^ xyMaHHOcTeii R=5 napcen, a no paOoxaM [44, 46, 45], R=2.7 nap- 
ceK. OncBHAHO, nocjicAiiee onpeAeJicHne cjieAyex npnnHXb khk nanOojiee 6 jih 3- 
Koe K Aeik'.TBHxejrbHocxH. C^orJiacno xaOjinue A'® 3 paOoxbi [.43] FI. FI. F[ a p e- 
naro, xeMiibie xyMai-iHocxH Moiyx Bcxpenaxbca b SoJibuiHHCxBe cxynaes c 
paAHycaMH, Koropue saKaionaioTCfi b npoAejiax ox R--0.5 napcen ao R=13.5 
napcex. TyManHocxn c paAnycaMn b 13— -14 napcen Bcxpenaroxcn Bcero jinujb 
0.06%, H dojibiue Bcero nx npnxoAnxcn na paAnycbi 4 — 5 napcen. Hcno, nxo 
nbiJicBbie oOjiaKa mu ;j,ojin<Hhi paccMaxpuBaxb BMecxe c ocxajibUbiMn oO'beK- 
xaMH FaJiaKXHKH- — Kan CAHHoe nejtoe. Bnojine yMecxno BcnoMnnxb sAecb new 
xapaKxepnayexca eAHHCXBeHHO iipaBUJibUbin — ^AHajieKxnnecKHH, MapKcncxcKHn 
MexoA HCCjieAOBannn: 

«a) B npoTHBonojioxdiocTi) Mexa(jni3HKe AHajiexxHKa paccMaxpnBaex npn- 
poAy He FvaK cjiynannoe CKonjiei-ine npeAMexoe, HBJiennn, oxopBannux Apyr 
ox Apyra, naojinpOBanHux Apyr ox Apyra n nesaBHCHMux Apyr ox Apyra, a 
KaK cBsiaannoe eAunoe nejioe, I'Ae npeAMoxu, aBAennH opranunecKH cBnaanbi 
Apyr c ApyroM, saBHcnx Apyr ox Apvra n o6yc.aaBAHBaiox Apyr Apyra».. 

«6) B npoxHBono.nojKHOcxb MexacJinanKe AHaAeKXHKa paccMaxpnBaex 
npnpoAy ne kbk cocxoniine noKon n neiiOABH>KHocxH, sacxon n HensMeHneMO- 
cxH, a KaK cocxoHnne nenpepuBHoro ABnacennH n nsMeneuHn, nenpepbiBHoro 
oOnoBJieHHH H pasBHTHH, FAC BceFAa qxo-xo BOSHHKaex H pasBHBaexcH, nxo-ro 
paapymaeTcn n 0 T>KHBaeT cboh BeK» (Flex. Bcecoios. Kom. Flapxnn (6). Kpax- 
KHH Kvpc, exp. 101, 1938),. 

B 3XOM acueKxe biiojihc eexeexEenno n npaBHAbHo cnnxaxb norjioinaio- 
mne o6,naKa McaoBesAHOH nujin n rasa naxoAHUinMnca b HenpepuBHOM abh- 
.KenHH H HSMenei-inH. 

1 CorjiacHo pa6oTe Oop’ra [101], b PajiaKTHKe non™ b KaacAoM nbuiesoM 
(reiWHOM) oS.itaicc HMoeTCH npHMecb rasa hj!h raJiaiCTHnecKHH cyficTpax; noaxoMy ro- 
iBopa o I'eMiii.ix TyMamtocTHX, mbi naieeM b BHAy nan nujib, tbk h ras. 
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ISO rjiaea nnyaH 


oO-bHCHeHHH 3B0JIK)UHH nblJleBHX TyMaHHOCTefi, BooOme rOBOpH WO-- 
«£eT dwTb npeAJiOKeHo MHoro rnnoTes. ’ 

npHMeM KaK pa6oHyio ranoresy, qro odpasoBaHne asesj; nponcxoflHT hsv 
TeMHbix nbiJieBO-raaoBbix TyMaHHOCTeS djiaro/rapa rpaBHTauHOHHofl KOH^ien- 
cauHH. OaKTHqecKH na stoh ranoxeae ocHOBana KocMoroHHqecKaa xeopHsi 

A. H. ^eSeAHHCKoro [31], JI. 3. FypeBHqa [20], a xaKKe padoxa 

B. l.tpeceHKOBa niX-A. Poxckobckoxo [50], 3xa rmioxeaa naxo-r 
AHXCH B COrjiaCHH CO MHOXHMH AaHHbIMH SBeSAHOfl aCXpOHOMHH. 

C ApyrOH CXOpOHH HaM HSBeCXHO, qxo H3 3Be3A paHHHX XHnOB, B oco- 
deHHOcxH H3 3Be3A xHna P JledeAH hjih I3ojib(J)-PaHe, npoHcxoAHx nenpepbiBHoe- 
BbidpacbiBaHHc BemecxBa, Koxopoe aoji5kho odpaaoBbiBaxb xynaHHocxH b Mexi* 
3Be3AHOM npocxpaHcxBe, Kax sxo BnepBbie dbijio ycxanoBjieHo B. A. B o p o h-. 
A 0 b-B e ji b fl M H H o B bi M [17], CosAaexcH BneqaxjieHHe, qxo npoHcxoAHx 
fienpepbiBHbiH KpyroBopox BemecxBa Me>KAy pasHbiMH ero cocxohhhhmh. Oa- 
HaKO, paccMaxpHBaa axox Bonpoc, cjicAyex naderaxb cxeiwaxHaamiH h npeA- 
cxaBjiflxb Ae^o xax, qxo axox KpyroBopox mhoxo paa noBxopHexca b xenenHe' 
JKH3HH caMOH PajiaKXHKH. Bo3Mo>KHo, vxo npopecc odpaaoBaHHB 3Be3A H3 ry^ 
MaHHOcxefi CBsaan c npopeccoM 4)opMHpoBaHHH caMofi PajiaKXHKH h xyiviaH- 
HocxH, nadjTioAaeMbie b HacxoHuiee BpeiwH, ocxajiHCb c xoft anoxH, KoxAa Fa- 
JiaKXHKa HaxoAHJiacb b cxaAHH cBoero (|)opMHpoBaHHH. OAHaKo, kbk yKaaw- 
Barox B. A. AMdapuyMHH [2] h A. H. JI e d e a h h c k h ft [33] h b na- 
cxoaipee Bpeiws npoHcxoAHx odpasosaHHe 3Be3A H3 sxhx xyiviaHHOcxeft. FlpHr 
HHMaa 3X0 BO BHHMaHHe, MOJKHO npoHSBecxH HeKoxopwe pacqexbi, yKaabiBaro- 
mne Ha npaBAonoAodHocxb npeAJioxfeHHoft ranoxeabi h dJiaroAapH axoMy 
npcAcxaBHXb BepoftxHue pasMepbi nbiJieBo-rasoBbix AHtjj^^ysHbix xyMaHHOcxefl. 

B HauiHx pacqexax mm npHHHMaeM njioxHocxb nbiAeBMX xyMaHHocxeft,. 
no padoxe FI. O. OapeHaro [46], pasHoft p„ = 3''0-2‘* rp/c.^, 

OKaabiBaexcH, qxo ccah nbiAeByio xyMaHHocxb, HMeiomyio R— 2.7 nap-« 
cex H njioxHocxb p« = 3-l0-24 rp/cM^ cjxaxb ao paAHyca xpacHoro cBepx- 
rnraHxa Rx = fc00RQ, xo nojiyqnM asesAy c njioxHOcxbio px = lO-** rp/cM* 
3xa nAOXHOcxb Ha caMOM ACJie coBnaAaex c njioxHocxbio xpacHoro CBepxxH- 
ranxa. Ecjih ajih Rx npHHHXb Apyrne pasMepu, nojiyqnxcH Hexoxopoe HHoe' 
3HaqeHHe ajih hjioxhocxh, OAHaao, nopHAOK hjioxhocxh Bce-xaKH ocxaHexcH 
xox }Ke^. 

riojifaayHCb ^Jopwy-aoft; 

- Rx=Ry. (5.42) 

Pn 

MM MOJKCM BbiqHCJIHXb paAHyCfal HbUieBblX XyMaHHOCXeft, HMeroiHHX MaCCM, 


1 CorjiacHo B. F. O e c e h k o b y [49] , sBesflbi pomAaroTCH b raaoBO-nbuicBbix' 

BOJIOKHaX AH<ix]5y3HbIX XyMaHHOCTeft, HMeiomHX njIOTHOCTH B CpeflHeM P=10-I9rr/CM 

a AHcpcpysHHe xyMaHnocTH aBOJHopHOHHpyiOT ot odbpmoro rana rasoBO-nbureBbix xy- J 

MaHHOCTeft flO AH$Cfy3HMX TyMaHHOCTefi BOJIOKHHCTOrO THHa. Ha BOJIOKOH 3Be3AbI o 6 pa- ’ 

ayiOTCH B BHfle HenoaeK, h nocjieflHHe CMeuiHBaiOTCH c oSmHM (poHOM SBeaA. ' 

Sxa OHeHb aaMaHqHBafl rnnoTesa, Kan HaM npeflCTaBJiHeTCH, He Momei 06 ’bHCHHTb. « 

oSpaaoBaHHH cc|)epHqecKHX CKonjieHHfi, a xaKJKe hc ncKJiioqaeT bosmokhocth odpaaoBa- * 

HHH SBesA B HbijieBO-raaoBbix TyMaHHOCTHX oSbiHHoro THHa, T. e. HOKa eiu,e ohh He 
A05KHJIH AO TyMaHHOCTefi BOJioKHHCToro THHa. Boo6me cjieAyeT OTMexHTb, HTO HOKa eme- 
HeJIbSH CHHTaTb yCTaHOBJieHHbTM KaKOft THH AH(]34'y3HbIX TyMaHHOCTefi ^pHHaAJIe}KH*^ 

Sojiee paHneft ctbahh paaBHTHH — bojickhkctwh hjih oQbiHHbitt. 
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paBHbie MaccaM sBean, oTKpbiTHx h mapoBwx CKonjieHHH, a TaKJKe Macce 
SBesuHoro odjiaKa h PajiaKTHKH, nonpasyMesaB, bto m bthx TyMaHHOcTiil 
06pa3yK>TC51 COOTBeXCTByiOmHe o6'beKTbI. flpH BbIMHCJieHHHX MbI npUHHJIH CJie- 
^ayioiUHe Maccbi rajiaKTHBecKHX 061^6x108, Bbipa>KeHHbie b Macce CoJiHua, 
KOTOpaH paBHa Mq = 1 10’"’ rp. npaB^a, b hhx ecTb HeKOTopbift npo- 

H3BOJI, HO, Tax HJIH HHaHC, 3TH Be.nHBHHbl OTBeVaJOT o6lH.eH3BeCTHbIM Zl,aHHbIM. 

KpacHbie CBepxFHraHTbi ^’5 

OTKpbITbie CKOHJieHHH . 1 00 Mq 

IIIapOBbie CKonjieHHH 500.001 Mq 


SBea^^Hbie cOjiaxa 10** • Mq 

PaJiaKTHKa 13-10’^® Mq 

Ho OTMCTHM, MTO 06pa30BaHH53 I’aJiaKTHK, HblJICBbie TyMaHHOCTH HO.;!- 
jKHbi HaxoAHTbCH B Mex<rajiaKTHHecKOM npocTpaHCTBe. Tax Kax norjiouieHpe 
B MeJKrajiaKTHBecKOM npocTpaiiCTBe o<ieHb Majio no cpaBHeHHio c rajiaxTHne- 
CKHM, HJIOTHOCTb HblJICBblX TyMaHHOCTeft B MOKraJiaKTHHCCKOM HpOCTpaHCTBe 
cjie^yeT npHHBTb, no Kpannen Mepe, b 1000 paa Menbujen, neM mh hmccm ajih 
rajiaKTiniecKHX nbrnenbix TyMannocTen, t. e. o = 3-10-^'^ rp/cM®. B cbbsh 
c 9THM, HJIH ribUieBbix TyMannocTen MOKrajiaKTnnecKoro npocrpancTBa mm 
HCXOH nJin H3 njiOTHOCTH 3.10 ^7 rp/cM®. 

Ecjin npHHHTb HJIH BbiiueyKasanHbix oO'bCKTOB npnBeHennbie snanennH 
Macc H nnoTHOCTeft, n, sMecre c tcm, b nepBOM npnOHHjKenHn xyMannocTH cnn- 
xaib cffiepHHecKHMH {cornacHo Teopnn A. H, JleSeHnncKoro, npn o6pa- 
30BaHHH 3Be3H H3 ra3a H nbiHH, yKaaanHbie oOnaxa hohjkhh dbiTfa HOBOHbno 
TOHKHMH, HTOObl MOPHa npOHCXOHHTb rpaBUTaUHOHnaH KOHHeHCaUHH), nojiy- 
mhm TaOnnuy LVI hjih panHycoB tcmhhx nbineBO-rasoBbix TyMannocTefl, bh- 
HHCHfleMbix no (JiopMyHe: 

.1 / 


3n ^*0 


(5.43) 


rne n hhcho npnuHrax Macc, M(T) cojinennaH Macca, pj^ nnOTHOCTb pac- 

CMaxpHEaeMoft TyMannocTH. 

TadJinpa LVI (jb(^o?mo 




06 pa.’ 5 }'ioiU)iH .'iiic.XT.w — KpacHbie cBepx-rnraHTW 
„ OTKpwTbie SBCSAiibie CKonjienHH - 

„ iiiapOBbie aBesAHbie cKoruieiinji 

„ 3iiC3HHbie o6jiaKa . . 


ra.iiai<THKH 


2.7 napccK 


Hcxohh h3 9THX paHKycoB nbTJiGBO-rasoBbix TyMannocTen, paccMOTpnxi 
Bonpoc 0 B03M0)KH0CTH HX HaOHIOHeHHH B MHpOBOM npOCTpaHCTBC. 

OneBHHHo, nbijicBO-rasoBan TyMannocTb, cooTBeTCTByroman .Nb 5 b xaS- 
JIHIie LVI, MOMeT BCTpeXHTbCH TOJIbKO HHlUb B MeTacaHaKTHneCKOM npOCT- 


Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 



Sanitized Copy Approved for Release 2010/08/05 : CIA-RDP80T00246A036200010019-9 


152 rjiasa nHxaa 


paHCTBe H ee moskho o6Hapy»{HTb, no Been BepoatHOCTH, no nadarofleHHHM 
BHerajiaKTHnecKHX TyManHocTefl. B nacTosnuee BpeMa cjihiukom majio Hseec- 
THp o norjioineHHH b MCTarajiaKTHnecKOM npocrpancTBe, Mn Toro, qro^hi 
6biTb B cocToaHHH odnapyjKHTb nbuiesyio TyMannocTb noA Jsfs 5. riosTOMy 
3T0T nyHKT CAeAyer OT6pocHTb. 

06-beKTbi JVb 4, no Been BepoHTHOc™, OTcyrcTByioT b namen ra^aKTHKe 
B BHAy Toro, VTO nocACAHHH ^AOBOAbHo pasBHTaH cnnpaAbHaH TyMannoerfa 
H. HaAo AyivraTb. qro oepasoBanne SBesAHbix o6AaKOB kbk ueAbix b AaniibiS 
MOMSHT ne HMeex Mecra. IloaTOMy oS-bexTbi noA JVe 4 ne AOAxmbi Ha6AiOAaTb- 
CH H ero TaKxce caeAyer oxSpocHTb. 

06x.eKXbi c paAHycaMH, cooxBexcxByromnMn JVe 3 b xaSAHue, xaKace aoji- 
HCHbi 6bixb peAKOcxbK) B PaAaKXHKe. Ha 3X0 yKasbiBaex MaAoqncAeHHOcxb rna- 
poBbix 3Be3AHbix CKonAeunn b FaAaKXHKe. no cpaBnennio c ApyrnMH oS-beKxa- 
MH PaAaKXHKH. FIosxoMy o6’beKXbi JVb 3 xaK>Ke cjieAyex oxSpocnxb hah Mo^K- 
Ho cKaaaxb, nxo o6Hapy}KeHHe nbiACBbix xyMaHHoexen Aannoro pasMepa oqenb 
MaAO BepOHXHo. OxHocHxeAbHo luapoBbix CKonAeHHH MOH<HO AaJKe CKaaaxb, 
qxo OHH B MHHHaXIOpe HBAHIOXCH KaK-dbl BHexaAaKXHqeCKHMH SAAHnXHqeCKH-" 

MH Eo XyMaHHOCXHMH. 

TyiwaHHOcxH c paswepaMH JMb 2 AOBOAbno qacxo mojkho HaSAiOAaxb b Ea- 
AaKXHKe. B noAbsy axoro roBopHx h to, qxo oxKpbixbix SBesAHMx CKonAennii ii 

BO MHoro pa3 6oAbuie no hhcachhocth, qeM mapOBbix. B HacxoHUiee BpeMH I 

Hx AHCAO, corAacHo AaHHbiM [45], AoxoAHT AO 500. Ecah cyAHXb no qaexore I 

BcxpeqasMocxH nbiAenbix xyMaHHoexefl c paAHycawH iNb 2, b cpaBneH^iH c qa- I 

CXOXOH JV« 3 (cm. pa6oxy [43]), moa^ho npeAnoAOA{HXb, qxo qncAO 500 BecbMa ) 

npeyMeHbiueHo, h b AaAbHefimeM mh MO>KeM o>KHAaxb 6bicxpbifl poex ero. f 

TyMaHHoexH noA JNTs 1 AOA>KHbi Bcxpeqaxbca qame Bcero, h bo cxoAbKO |i 

pas npeooAaAaxb qacAeniio hsa xyManHocxHMH Apyrnx pasMepoB, bo CKOAh- I 

Ko pas sBesAbi npeoSAaAaiox hsa Apyi'HMH oO^exxaMH PaAaKXHKH. I 

TyMSHHoexH, oxKAOHHiomHecH OX cpeAHexo pasMepa (R=2.7 napeeK), ,1 

oyAyx c(«AaBaxb ssesAbi c MaccaMH, oxAHqHbiMH ox Macc KpacHbix CBepxrn- ? 

raHTOB, 3to nocjie/iHee h Mo>i<eT Sbixb npHUHHoft Toro, ^to c caiworo 
oopaaoBaHHH, SBesABi nonaAaiox b pasHbie xoqxH BexBH rnraHxoB, a saxeM 
nepexoAHT b pasHbie xoqKH rAasHOH nocAeAOBaxeAbHocxn Ha AnarpaMMe cnaK- 
ip-CBexHMOcxb. noAo^Hoe npcAcxaBAeHHe naxoAHXCH b coraacHH c BbicKasw- 
BaHHHMH B. A, AMOapuyMHHa b pa6oTe [21. 

CyAH no pasMepaM nbiAesbix xyMaHHoexen, corAacHO xadAHne LVI nyjK- 
HO npeAnoAOAtHXb, qxo Bce xyMaHHoexH Aig 2, Ab 3, JVe 4 h Ab 5 cocxohx ns 
oxAeAbHbix eAHHHu; xyMaHHocxeH pasMepa Ab 1, x. e. SoAbtuHe xyMaHHoexH He 
HBAHIOXCH OAHOpOAHbIMH H HCnpepblBHblMH, 3 COCXOHX H3 eAHHHqHbIX XyMaH- 
Hoexeft Ab 1 c pasMepoM nopHAKa R=2.7 napcen. HoaxoMy hx cpeAnne haox- 
HOeXH AOAJKHbJ 6bIXb MCHbUie CpeAHCH nAOXHOeXH xyMaHHOCXH Ab 1 H paAHycbi 
OOAbiue, qeM snaqeHHH, npHBeAeHHbie b xaSAHue LVI. 

PaAHycbi xyMaHHoexefi boahkh no cpaBneHHio c paAHycaMH o6x>eKxoB 
oSpasyeMbix hmh. CoxAacHO A. H. .JIe6eAHHCKOMy [31] 3xh xyMan- 
hocxh, KaK ynasaHo Bbiuie, b xo jkc BpeMH aoajkhh 6bixb xohkhmh a b xaKOM 
GAyqae paAHycbi xeMHbix xyMaHHoexeH, AaHHbie b xa6AHHe LVI, naMHOro yee- 
AHqaxcH xaK, qxo xa6AHqHbie ABHHbie hhao cqnxaxb hhachhmh npcABAaMH. 

IlosxoMy npHxoAHxcH AonycKaxb, qxo xyManHoexb ao oOpasoBaHHH o6x.eKxa 
c»(HMaexcH. yMeHbuieHHe pasMepa xyMaHHoexH, hsm Ka>KexcH, nponexoAHt 
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CHaiiajia aobojibho Me/yieHno, ho b momcht odpasoBaima odijeKTOB— CKaHKO- 
oSpasHo. noAo 6 H 06 cKaaKOoGpasHoe odpaaoBaHHe KOCMHqecKHx oS-beKTOB 
cneAyex cifflTaTb b corjiacHH c AHajieKTuqecKHMH saKOHaMH pasBHTHH hb- 
JieHHH. 

3AKJ1IOHEHHH; 

ripo 6 jteMe ra.!iaKraqecKoro norjiomeiiHa nocBHiiiaeTca oacHb MHoro pas- 
Hoodpaaiibix paSor. B pesyjibTaxe BbinojinaeMbix HccJieAOBaHHH, ocodcHHO co- 
neTCKHMH yqenbiMH, AJia KOTopux xapaKxepHbi njiaHOMepnocTb h He.aeycT- 
peMJieHHocTb B HccjieAOBanHHX, BnaqHTeJibHo pasBHBaiOTCH KaK TeopHH, Tax 
H Ha 6 jirciAeHHH b 3 toh o 6 jiacTH. OAnaKO nyaiHo OTMexHTb, hto npeACxoHX 
eiAe MHoro pa 6 oxbi ajih bo 3 mo>kho hojihoxo HsyqeHHa axoii BaJKHofi npo 6 ;ie- 
Mbi. /lo CHX nop B OCHOBHOM BbinojfHeno cjieAyioiuee: 1 . OnpeAejiei-ibi Koa^)- 
^'HuneHXbi KaK HsenpaxeJibiioro, xaK h o 6 uj,ero norJiomeHHH na 1 KHjionapceK; 
2 . H 3 yqeno norJiomenHe ajih oxACJibHbix yqacxKOB Mjiennoro flyxn; 3 . npoBe- 
Aena cneKxpajibnaa K.iiaccnc})HKaij;HH ajih apKHX sbcba no BceMy He 6 y, a b 
H ecKOJibKHx AecHXKax KanxennoBbix njJomaAOK npoKJiaccH(})HUHpoBaHbi cjia- 
6 bie SBesAbt ao 13 3 b. Bejin'intibi. Bee axo 6 hjio neodxoAHMO AJin nsynenna 
norAomenna b n,e.iioM. 

B ABAfaHenuieM neodxoAHMo: 1 . naynaxb nsdnpaxejibnoe norAomenne ao 
fioAbuiHX rAydint PaAaKXHKH; 2 . nayqaxb norjiomenHe 6 oAee AexaAbHO b oco- 
6 o HHxepecHbix yqacxKax MAennoro Flyrn, xax KaK xaxne ynacxKn nsynaAncb 
AO CHX nop npeHMyuiecxBeuHo Aumb no npKHM SBesAaM; 3 . KAaccH(|)HUHpoBaxb 
cnekxpbi cAa 6 bix sbosa; 4 . onpeACAHXb paccxofinna ao CAadbix ssesA n np. 

B oxHonrcinin iiaineH padoTfai mf 3( AOAxeiibi oxMexuxb, qxo aah AaAbneHUiero 
ee pasBHXHfi !? bxom nanpaBAenHn Heo6xoAHMo CAeAyK)ui,ee. Bo-nepBbix, — 
pacnpocxpaHHXb onpeAeAennn noKasaxenen nsexa Bi-ieraAaKxnqecKnx xyMaH- 
Hoexeii na io>KH,oe noAyLuapne. Ecah AaA<e orpannqHXbca onpeAeAenneivt noKa- 
saxeAH HBexa ao npeACAbnoH BeAnqHHH namero KaxaAora, xo hmcao xyMaiiHO- 
cxefi MOACHO ente yBeAHqnxb baboo, qxo necoMHeinio CACAaex noAyqeHUbie pe- 
syAbxaxbi 6oAee HaAeACHWMH, a xaKxee Aacx B03Mo>KHocxb nsyqnxb HOBbie 
yqacxKH MAeqnoro Ilyxn, Bo-Bxopbrx, neoSxoAHMo xaKxee onpeACAHXb noxa- 
saxeAH UBexa aah cAadwx Br-ieraJiaKXHqecKHx xyMaHnocxefi na hhskhx raAax- 
xnqecKHX lUHpoxax n b raAaKxnqecKHx OKiiax. Bee 3xo MO>Kex Aaxb mhoxo ho- 
Boro 0 raAaKxnqecKOM norAoinennH. 

Mbi cqnxacM, qxo AHAbneninne onpeAeAeunn noKasaxeAen uBexa agato- 
nepHOAnqecKHX Hec]3eHA, ocoSeimo — CAadbfx, nBAsnoxen Becbivia Heo6xoAHMbi- 
MH. Hayqan iwexoBesAHoe npocxpancxBo 6 ah3 baockocxh EaAaKXHKn, c noMo- 
ipbio CAa6bix u;e())eiiA, n b OKuax I'aAaKXHKH, no BneraAaKxnqecKHM xyManno- 
eXHM, MbI CMOAte.M peillHXb XaKACe Bonpoc O XOM, naCKOAbKO OAHOpOAHO pac- 
npeACAeno norAomaioinee BeiueciBo b FajiaKXHKe. Taieoe nccAcAOBanne oc- 
oSenno nrixepecno nocxaBiixb b iianpaBAeunn na raAaKXHqecKun nenxp n 6 ah 3 
3X0X0 HanpaBAeiiHH. 

OAHaKO, npoH3BOAHXb onpe/xeAenne noKasai’eAefi uBex’a aah oqenb cAa- 
6bix uecjxeHA na anadeppannoHnoH Kaivtepe HexKeAaxeAbno, BBHAy neSoAbuiot'o 
Macnixada, saxpyAnniomero oxoKecxBAennH n nsMepenna, xeM doAee, qxo ne- 
4)eHAH B doAbiuHHCxBe CAvqaeB naxoAnxea b odAacxax, fag SBesAbi odHAbHU. 

3aKOH norAomenHA xpedyex euxe AonoAunxeAbnoro HsyqennH. B Aannoe 
epeMH erne ne yexanoBAeno OKonqaxeAbno, KaKomy saxony noAqHHHeTca 
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norjiomeHHe. B saKOHe X « ;i;ih a Tpe6yeTCH 6 paTb siiaveHHH 
HJIH BeJiHqHHH, HSMeHHiomeHCH B uiHpoKHx npeACJiax. Movkho npeAnojio>KHTb 
qTO, nocKOjibKy SHaqeHHe a sasHCHT ox AHaMexpa pacceHBaiomHx qacTqn 
TO saKOH 3T0T MO>KeT saBHceTb OT pacnpeAejieifflB sthx qacTHu no rajiaKTH-' 
qecKHM KOopAHHaraM (I, b, r). B cbhsh c sthm Heo6xoAHMbi AerajiHanpoBaH- 
Hbie HccjieAOBaHHH aaKona norJiomeHHH h o^pex^eJIeHHH anaqeHnft 

Ecjin AonycTHTb, Kax oxMcqajiocb b § 40, qxo nbiJieBo-rasoBbie xyManHo- 
CTH OKiiMaroTcn, to mm aojukhh nadjiioflaTb yBejiHqenne njioxHocrn ox xv- 
MaHHocxen oojibuiHx paaMepoB k xyManHocxHM Menbuinx pasMepoB (Koneqno 
3X0 He OXHOCHXCH K xyMaHHocxHM, Koxopbie c caMoro Haqajia SbijiH Majibix 
pasMepoB). Onenmno, yBeJiKneHne njioxHocxn xyMaHHOcxefi aojijkho npoHB- 
;iHXbCH B yBejiHqeHHH mfi hhx K03$)(pHHHeHxa noxjiomeHHH. B nojibBv sxoro 
roBopHx MeKAy npoHHM, h padoxa Boxa nBefijin [68], nocBnieHnaH 
HccjieAOBaHHJO norjiomcHHH b BecbMa Majibix xeMiibix xyManHocxHx. Ecjih c 
noMOLHbK) Ha6jiio;iaxejibHbrx AanHbix mm cMoxceM nojiyqnxb yKaaaHHyio saBu- 
CHMOcxb, 3X0 6y;^ex ^o;^XBep}K;^eHHeM npaBi;onoflo6HocxH orincaHHOH b S 40 

C KOCMoroHHqecKOH xoqxH speHnn HHxepecao xaKxce BbiHCHenne Bonpoca 
o;;HHaKOBa jih njioxHocxb ajih Bceit xeMHo/i xyMannocxH hjih ona MeHnexcH 
ox peHxpajibHOH qacxH b HanpaBjieHnn k KpanM xyMaHHocxH. C 3xon nejibio 
B AOacxyMaHCKOH oOcepBaxopHH Ae.ifaioxcH onbixbi onpejie.neHHH KoscbAHnneH- 
xa norjiotpeHHfl b pasHMx qacxHX xyMaHHOcxew, ox Heaxpa—K xpaio x e ao 
rpaHHUM MeJKAy xeMHoft h cbcxjioh o6jiacxHMH Maennoro nyxH, 

HsyqeHHe nepeqncjieHHbix 3a;iaq, b qacxHocxn, BbrncueuHe aaBHCHMocxH 
cxeneHH norjiomeHUH ox paawepoB nbuicBbix xyMaHocxeft h HSMeHeHHH nor.xo- 
meHHH BWJib bhotmoh noBepxHocxH xyMaHHocxH, M0>Kex npHHecTH 6ojibmvK)- 
nojibsy HayqeHHK) KOCMoroHHqecKHx npo6jieM. 

CxaxHcxHqecKHe HccjieAOBaHHH b aBesflHOH acxpoHOMHH" Bcer/ia moxyt' 
OTOcoocTBOBaxb HafijHOflaxejibHbiM pa6oxaM, yicasbiBaH yqacxKH Mjieqnora 
npeacxaBJiHiouiHe HaH6ojibuiHft HHxepec. Mexoa, npHMeneHHbift mhoh> 
H u 0 p T o M, c^eAyex eme oOodmnxb h npHMeHHXb k 6ojiee MHoroqHCJien- 
HbiM oo'beKTaM MjieHHoro^riyTH, ^eM sro cj^ejiaHo jio chx nop. 

npoSjieMa rajiaKXHqecKoro norjiomeHHsr, HBJiHiomaHCH oAHoffHa mn6o: 
Jiee axxyajibHbix sa^aq coBpeMeHHoft 3Be3H,HOH acxpoHOMHH h acxpoiHSHKH 
H B AaabHeHuieM flojimna dbixb oO-bexxoM ycHJieHHoro h BcecxopoHHero hbv- 
qeHHH, B xoxopoM AOJIJXHH yqacxBOBaxfa, no-B03Mo>xHocxH, Bce HaniH o6ceo- 
BaxopHH. ^ 

B 3axjiioqeHHe, aBxop aoji>x6h oxMexHXb, qxo Hacxonmee HccjieaoBaHHe, 
noxpeooBajio BbinojiHenHH Oojibuioro oS-bOMa HafijiiofleHHH h BMqncjieHHH. B 
HHX npHHHMaan yqacxne coxpy/iHHXH o6cepBaxopHH H. O AjiaHHH 
P. Bojioxaiiae, 3. 51. /I o Ji h a 3 e, M. H. SapaHAHH h WHe" 
BceM HM aBxop npHHocHx OajiroiiapHocxb. 

npH3HaxeabHH H E, K. X a p a 3 6, c xoxopbiM Hac o6x.eflHHHeT 
oSmHocxb xeMaxHXH, 3a peHHbie saMeqaHHH, CAejianubie hm npn oanaxoia- 
JieHHH c pyxoHHCbK) HacTOHmcH paSoxM. 

Mapx, 1952 
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8. giSsjodg 

3 . 36 'B 630 da 

&^*2r6d60d3A0 '8a)C>6a)da()li &6AOadCC?C)d(!)Od'aAO 

60bC]?0’acn:'0&nii6 co^ bAdO^^’^OAOCac^OdSO (i0930OC50&0l> ^OAOb bOa^lA- 
bocod aobocRsoo) cRi bb3C) aocncnc^obnai 
(6> a t a 3 a) 

boE^ooc-ob jtobSwbaAo ' 3 oocEo,^ 9 ob agb^oacpo EggEb g^A- 

bjgcg^go) ob(|)A«E«8oob ^a^cgAgb.tp ^Ec^ooEob ^oA 9 «ocoaoEb. oao 

bcoE(»)gAgb<no AcnamAy cngocn 9 acQoEm^ 9 gcro 9 c(^gAoob ^otoj^Ao b^Egbob '3gb- 

^ogcgobocngob obg ^aAgo^gg EggEo g^Abjgc-ogo, bobfigEob oagb^gcra&ob b^A^wob 
(p^T 5 i' 2 lj(^Q 6 ob doiiboor). 

tDd^^bjEgcg cOTg^er ob(^AmEm 9 oob gb cpoAao 9 g(^^^ b^Aoqj^ro go- 

w^Acpgb^, a'^GboggtnAgbocn, b^b^wmo >ib(5AcoEw9gbob ^AmEgbob 8gaggo,W 
^godcggb^ o«jgob, Ac^a £00500 bAoEoobgjcgo dEo^gEgcgcobob 9 JooEg doAoo^ocpo bo- 
dy docoBo o 9 £ooAaao ' 3 gbAycygbycgoo bob^cocoo ob^AmEmEgbob 8ogA. 8oaAo3 
bggAo booB^gAgbco 080000B0 jtgA gojpgg a-cp^^aggfiob 8cooo,br,gb, yBcogAgbocp 

8opbycr 3^j6«^Aog aobocgo^g cpogAtpEcoboo,. obgo, . 8 oborob go 
gb 3 Acobcyg 8 o ^gA jocpgg Sygoggcp bo^oAcngbb. ^ 

o 9 ob(ooB £pogog' 3 oAgbooo obobmy 9 Eob ob(5A(oo3o‘bogyA8o «bbgAgo(^«Aoo3 
?a<^ d 0 C ?33 ^Cr>ob ^oBooo (goAooro 3 AcoaAo 8 oco ^08000^^01 aOb 9 ^‘*i'^ 3 oO<^» 

grocgooAoagc^Aoycgo (po 9 %gAoEo, AcoBc^gboo Eo'bEoco obobog^pEgE bbgocpobbgo 
g«b 9 «byAo mbogjc^jgbob pjgAob EoEggEgbgcgcoo goc^ocgcoagbob agJ8Eob rao 8o« 
^Bocyo'bb a^cgo^c^ogyAo ac»oEoo^9ob a^Scoggcgggob ao'bEow. yggg agcpagEocpoo 
dgAOTO£p goAbggcgogooo oggAob 8oEggEgbcggbob gofiocgoaa” S^blig cpogA^pEmboo) 
■ggUAycpga^^oo 8 ,o. 3 wdgcgggo a'^Cr^^fiogyAo aoooEcoJBobo (g. b 0 A 0 d g [ 56 ]). 

^oAEcoocpagEb o9ogg aoa3o« ^gbAyc^gbycpb, 3Aogocgo ^cgob 
■C?o9T3gAgbTig cpocgydEgbycp a'=’3wd3Cr03'^b. 

o,y aogocggbo, 3 bgcpgg£mroboao EggEo a^cgoj^ogob a'^3‘fe«3ocmgbob, byEgb- 
Aogoo go^oJAcooo, A«8 a'^C?'>to”d^' 3 o boEoa-cyob aOToEwjBob 'Bgb^ogcyoboogob 
bAy£yoo£p oAoo bojBoAobo ..EggycygbAogo" giAbjgeyoggbob oE obgwo bbgo 3 Eoc»o 
«bog 3 ( 5 gbob a-^a^ggEgbo, Aco 9 cygboo a^cgo^f^ogob agy<«gEooB cpo 80b 'BoaEoo, 
oagrooggbooB, oAo8g£p bo 3 oAcoo, 8cx.g£yo a'^eT'^.^dojob bob^glSg acnoEcnjaob "agb^og- 
Cyobooogob, goboAagbcgcooo a'^C?'^36"d"^ Sycoogo «^bog3(5gboc». obgw c^bogj- 

0dt!!'”33o'^3 g. a'^^Ob'^CT'^Jd^d'O^^'’ Eobcggycggbo. o 9 oboooE cpojog'SoAgbooi 
'BggobAycygo, 509 a^Aga^cyo^t^ogyAo Eob£ygy(yob .ggAob 8oEggEgbc:obo £po 
^gAob bo^oAbob a'^Ebo'bfogAo. 

3 oaAo 3 , <wy 3 oA( 5 co a^* 0 b^Cr'> 36 "dtD* Bobjygycygbb {pogggAcpEcoboo,, ao^yo^- 
• (^ogyAo ' 3 otoEoo 38 o ' 3 gyb^og(y.g£yo cpoagAEgbo g. ..oQocygbob ‘bm£yao“. o 3 ob 
a'^8rJ EggB gAoocpAcoycgocp a^ 9 '^ 3 ”ao 3 o'” a^^gcy^gAotocpooBo O0?30OCP0&oy. 

' Acn8cggboo ..OQocygbob 'bco£yob“ boAgg'bb ogbgbgE. a^<^ 3 b^Cr^j 6 odO<^o Bobcygy- 
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Lin 5 ocn(n>olj '9i9'}:}Sm^9nb -[5^. 

g,AdQ5m3gAom(T>oo(3o 0QO32O(^g&o, 'Sgodijgg&o ooo^gob, gAcoodgcTiAgb ogbg- 
6gG jciAgi 3 ,ibo(;giib |^ 9 Go :>5 g,JCI’'^(3(!)'^dcD^” ^cociGcngSob "Bgb^og^obiicwgob. Qg- 
^O^CPO^'^G ^o(X)o (;goAg&'g)(^g2>C) o3o'3oq 3^og|ro8c>Agm2>b, Am 8 3oot bog3ooTiQo ^0500 

bog>5'3go'3g '^jgoo, Aob gjoScoQ ^c>o 3 'boAg 2 )oi)G bogSiimfo 'Br'iA SoGdo^g?)^)^. 

^oGo 3 cogbib(Gg Gci‘ 3 Ato 3 o fe'gjmo cnogobo^jiG 'Bg^ogiO^'^- 

doAgg^o (Xiogo SraoQogb 3 gcno:i(xoj'g] A bogocnbgbb. jxob^G'fegAo 5001 bo'bcaSo ob- 
Acifogbob ofo^gAibb (Oib gjO>Gbc)'b(ggAo)COO) (gmcooo^jggbiob ^■iSmijg^ggob. 

dgcxAg cnog'So SmQgS^Cgoo 509 2i'^Ag2|Ofgic>^(^oj'g]Ao Gob^g^^ob iggAob 3 i)- 
^ 30 ^ 0 ‘^OCI’*^'^ C?*^ 930 ^^^ bo^oAbgooc) gjdGb^'bfogA.i (00 3 c>oo Go^^dgg^^'bg — Gob^^gg- 
'g)(jgg?)obo 50^ gcobSmb'gjAo 'Boo^GoojSob 8AogofgG6oAo (oc)boboc>(»g 2 >o. 

3 gbo 3 g ooog'So 3 cx(jg 3 'g]^oo 110 g,Adg^dg AorocoooGo Qgcggocog&obocngob ^g- 
Aob 3 obggGgbcgg 5 )o (xo Socx'bg (xoyAjxGoTiboco — ^jmbScab'gjAo ' 3 o>oG(wj 3 ob ‘Sgqg^bgiio) 
g,i^0|i](5ogob bobA(^gob 'gj'd'gjo^oa 3 c>b^m&^co 5 >C)' 3 o. 

Sgcaoobg moig'So g^oGbocg^^^oo Ggo(J)Ao2g'g)Ao 'Soo^Goo^Sob i.Abg 2 )(n 2 >ob bi)gocobo 
COO ‘Sgtgobgd'gjegoo ogo AoracpgGoobAogoco. oSobmoGogg, o&brocg'g)(5'g)Ao bocoo(pob 
:2,oGbo'b(ggAob (groAS^ei’'^'^" 'dggoGocgioo Ggo(^Aoeg^Ao ' 3 oooGcoj 3 ob ‘ 3 gboao 3 obo 'Bgb- 
fmAgio. '3g3co2,ro3 '3go3obg2)ggc!goo doocgoAo'boQoob boAobbo aoAg2,ocgo^(f)og'2A cpo 
2,ocg>o^(5og‘gjA Gobcgg'g]cg<xoo5gob, GggG SogAgg docgg&'gcgoo cooS'bgAowo Sobo^gob 
bo^ggdggeg^g. 

8gb‘g]o-)g coog" 3 o g,ocg3co0g8gjcgoo gcobScob^Ao 'BoooGcnjSob bojombg&ob '3gb- 
^’ogi^o b(5o(^ob(5og'g)Ao Sgcomcogbooo. 

g,oAgj,ocgo^(5og'0A Gobcgg-gcigOTO cpo 2,A3gcg>dgAoco(pooG Q[)(QQO(om^ oggAob 
8oGggGgb(;mgbob jo^OQgixaob 'dgcpggGob So'bGow (pobodligA ooAocgo(x 2,o3«ggGgb'g)cg 
o^Go o 2 .obcx'g) 3 Gob co&bgAgo(5mAoob 36 boG( 5 o 3 g 5 AooGo oGo?)gAooo^ego goSgAo. 

3 obo gjoBraggGgio 2 ,o 3 oAcx(;mgbg]Cgn‘^ 9 oot, Aco 3 050 500500 'Bg^do^gob 3 ^coGgo (1:1.7). 

bollooG ooAoQoocp a'^GraggGgb'gcg oJGo GogooGoogob gTOGb5A3^(3oob ^cof^ra- 
giCgg jc^A'gjcgo SogAoocgroQcnSgt^Ao. 

3ogAmo3(0(5m3g(5A‘bg gio'booSgob o 3 QcpTO3o5gg2)ob 'Sgcgobg&obomgob, AtoSgcg- 
^*^0 ogro^mojoA^o^ob aoGcgoog'gjboAgJjo SogAcocgoo^codg^A'Bo, a'^dogoggo- 

Ggoo cgroA3‘g]5go (1. 12). 

Cpog^'Ggg&OT, Aoo 3 c3mg'aboAg&.ob QcocoSoeggbo ocg^ggb 0.01 33 -b, 
gob Q5om3ocgg&o go'dgo'So goAbggcgogobooogob 3 oocg^ggb 0. 03 goAbgg^gogogA bo- 

GggG 3 ogA a‘= 9 maaoGocg ojGo o^Agoogg goAbggegogllg 3 ogcocgg 2 ,ob QcgcoSocgg- 
aob goSmborngcggcgo ogroAS'gjcgo. gb bojooobo ogoAoococo 500 coo^gAocggaocx aS'^.^Sb 
abGbncggjcgo. 

0(gGo"dG‘g)5gob goAcpo, S'^Soogoggcgiogm SogApocgco^wSg^Aob Gotx^Aob goAgo- 
Aob (jgcgoeggaooo a'iSoo^gg'gjCgo Q^ocxSocg-gao, 3ogAcoo3ro5oo3g(5A'3o cpoo^Ao^dgaob 
C:'OOOG6^'^^0^”°^ 0(xdAg]5go 05oco3o5ggac) 500 bbgo. 

^goboS'bgAo o^Aocogdob cDobobobocoogbcgoco 500 3 oooo oogobgagboco a'^ 9 <^? 30 - 
SC?'’ 0 ‘/ 30 < 360 ^”*^ ocoAoQbgob Bo'bGooo, 'dggob^ogcggOT oggAo50 03ocg(5A(K0 ^gAocpcoi- 
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3. sa’asjodg 


?>ob bojombo, joSgAob bggbo 

bob^g 3 ob jpo O3m5mo>o3bjg&obc) (po (gocp^Agbob aAmmbcrocvj&ob 3(30^- 

(5^]Ao (^6^(oob bogiAdggio Qoo bbgo. 

ocpbd5o'35o306, 0933i36'a'^” (^c>cp!pnb bogiAdg^bob a'^3coj3cp230)3 3301 : 33 - 

bo p33Aob 3ob3QG3b3cpOTo ^33^0 boboo 3 ob boibc3m33 3. f. ob^pAEoyombcep^A 

bob( 533 obooob. 

aoA 33 ^er'^j(^”cit 3 <^” bob^m3;3C332>ob p33Aob 3 > 5 B 33 G 3 a 3 cpOT>i 3 o> 5 bo'bcp 3 A 6 0^030- 
C)3co(3ob6 Arotpoo. A030 3b3Go ScioEiq 3^00330^0(0 (20AC0P030G o>&'03^^3&b ^oA- 
3C00CP33E3G, 3 oooo (3«5 oo335Ao'3c;3o '33(poA3&o 3'oAbj3C303oo ^3A(5o^w3oG 308(0- 
Sobob32icoob (po3o53booo bodG3(p>332)ooo5 oAob (pojo3'3oA3&^(p>o. o 3 oG 33oot)g(pio. 
oAop3cojo(p:'3)Ao ( 2 co(^ro 33 (^Aoobooo 3 ob. 

'BOAob 3 oG 33 G 3 bcr 32 >ob 3oGbo‘b(p3Aobooo3ob b 33 goocp' 3 ]Ao 8300(0(0030 3030030- 
3 ' 3 'ao 33 a). p33Aob 80^33 G32)3(p>ooo 30(^023(0308 ^‘83(03380 500 -'b 3 83^,0 3oA33oc3o^- 

6”d'0Ao Gob((03^2robooo3ob 33 (^o(p 8 A(o 3 o( 5 Q 3 ocp bo 3 ( 3 ' 3 o(ob ^oA 3 coo(p 33 Gb, Aro- 
3 (oAq 3 ob (po3‘b3Aooo Go^oe^Ho, — Ao3(o3Go(po(3 bo^oAroo cn(0O0(O3'3((3o 8082331(3(^08 
(oA^3Ao(po (3(0(5{03Ao(goA38o b33j(5Aob roA 3)2 >oG8o, b(5oE(poA(»)f)23 3oAb33230- 
3380008 3 Aooo(o, — 083 3 o 3 A(o< 3 (o 5 (o 335 Ao( 32 r” (003(3 '8033808 8 o^o 23 ‘ 3 oo(j. 808(3- 
' 3 o(n 8 Ao3(03Go 33 ^3230 800(38(00, 8o3Ao3 8o3o3n3A(o(o '83(033802300 aoAQ3023oj- 
6 <’ 3 ( 3 A 808233(323000 (23A08 80833838233808 a30C3o''63 (3(3Aro 33^)c>(p 3A(j323o 

305023002,0. 

(3308083832308 0802301530 8o'3.(30233 8o 80023(30 80023083880 A020 3o8(oE'bco8o- 
3A38080, 3 o(» "BcoAob — (008(030(038(323380 2 oA323>23o,^5o3(3A 808233(323000 50838- 
80 (00 C33A388 ' 3 (oAo 8 . 0808 8003(3833 23'b3 30 8030(0300 (0083380 o8o8 ^380838, A(o 3 
2oA320(2;'oj5o3(3A 808233(323000 323080(3030(300, 3(oA3o8 8083(03000, 303'8oA'3oo 
co(r) 3o'bo3(3A 8(p2ro8oA3(T>8o8oooG. 

‘838(02003, 3o5'0((3oo2o 8 800800380)0 o8o(3o‘booo ‘83(2o838(322’oo ' 93 A 8330 (no(pr 
3‘3 ooo8oo^ 33(30 2)'^Cr'^j(!)”d'C3’^‘^ 930 ^'^^ ro85”d'38)o 808,^3, 8o3Aooroi '8000800^80, '80008- 
ooj 3 o 2'^C?'^^(!)®(3”^ 0385AO8O (00 O85O0385AO8 8 o8oAcio(3233838ooo (00 883. 

(po^3Ao(3>38ooooo 2'^88 o23(328o 308(080 '8000800^808 (008(0130(038(3230^080 2'^" 
8(088033808 5 '^CI’C!?'’^ 8o2Ad3‘83. 3 oA8332303oo'8(oAo83co'8o »20^ooo2338(3(3>o“ 30A-' 
833123033808 833 |^ 5 ‘^^ 93 '^ 5 '^^ 3 (!)'^'’(DCr'’ 0,Ao(po38538o8 2(>3(0332233o8 8 o(g( 3 d 332 ; 3 - 
5? ‘^3 '^'^'3 ^60°'’ 80A0335A380 o 3 308(0808 2'^8'^8o8(3233 8o8o. 

2Ad32233Aoro(poo8o (330330(03808 (23A08 80833838323000 2o88o‘b(03Ao 8(038(0- 
(00 02A30033 o8o83Aoqo(3(2> 3o83Ao'83, 00000^808 08033 8300(0(003000. 802A0S 2'^^^*" 
‘8(03Aocoo 8o'b(385o8 08080(02338230(0 8 o38oAoo3oo 85o8(poA5o'8o0oo8 (0080532*00(1' 
83A88 — Ao(pooj 5 '’'C]^” 35'i(2’oo8o8 2*3'^3 o838o8. 03C33oco32>o8 8 (oA 3 o([ 30 Ao C33- 
A3808 80853808 '83^880 002333 &'^3ro8o332333 802088 '830(0238(00. 030330(03808 
033A08 80833838323000 305023(0208 8(0800383808 8oo30d33 23'83 2 oG8o‘8(O3A02I> o^- 
Go ‘8a)oGo)J8o8 3(O3<go0O385o 0A808 80850)808 883230, 80003230 (oo 2 '^<^C?' 59 '^ 3 ' 5 Cr*’' 
(88323-80003230) 0883808000308 0023-002333. 
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ljn6ja)5mol)''g3cnaj(5o^3ft o '3(r!i6cr)j8ob ‘Sgl)yo35mi.'. 161 

GoBgjjGg&oC), boGciro^ob bogAcom '8oo6boo^8ob g. Sgo^Ai- 

jc^33mGgG(^o bog|AclGni£io bo^o^oboo (too, oBogg ^Acob, bbgi)(0obbg'5o> bbgo^o- 
bbgo 3o0oAoo'g(;^g5)oco. 

3oo(jg3'2^oo 2)i>(ll’o^(J)og'g]Ao 3o6do(;Jg2iob giCiGbitifogAob (gf><n&D(^o ^oA3lgijgob 
obgcoo STOCOocgogoQoO), Ara3g(j^n(j ocogOj^pob^oGgbb '3cr>C)Gco^8ob £go(^Ao)^^A gco3- 
^coEgG(^b. 

bo)(5ciAgb'g^oo coog'g'b^A (2)05;«C)j(5og^A) fo.i a'^Agg|C>cpi)J(^og'QA ■ Eobfi'g'g^m- 
cod g,o3TObbogg2)ob doicToAo'boQO'Qcl^o wgobg&g&ob Dgb^^g^mob 0(bo. AogjO Gobqpg- 
^Cl’gbo o3g(^>igGgbg6' dm^.iAo'boQoob. gb '3J>iGobgEg^o, a'^Aggj^e^’cjjf^oj'gjA Gob- 
Cr0tDC?0^"^ 2io8<r)bbogg&0)'3o, 'Sgod^^gbo ^bbGoj^ o^Gob bbogob gjO&Gggoa) OTogobig- 

(gc(-g oc:oil6'^”<^o^''’o- ■ ■ 

'Sgb^ogi^osgioo g^Abggegogooi 2,oGo^oegg2>o b5gj(^Agbob Sobg^goro oA8ob Gob- 

(JmSob ‘bm^i'So, Aob "Sgcog^'^Cp C?'^C°agGo(igoo, A<r>3 oA3ob G6b(^<n3ob bo^Agt^g g^o- 
Sm^gg'^egoo ■sAo 3oA(^n goAbjg^^ogoo'SroAobo ^cooGo^jSoco, oAo8g(o bgi^gcogg goA- 
^d3C?'^3gbob gjoGo^oc^gbob ooogobgb'QAgbgboco, Aoq, ggAdrocp, oS^oo go3TOobo(^g2>o, 
Aro3 g|OGo^n(j;ggb6 oAooooGoboAoC) bdg^(^A'g)(;g’o g^obg&ob 3obgQogoOT . 

ob^g^ig^Aci^ ciAob jjoGboi^giwo bdoAo^'j^A gi^C^obo 500 bgoob 

l#05X)0^ogcoo (goA^ocabobo 2,>2(jgo^(5ojob ggcrxcg^QogjA b^O(DOC)bo:ic>G 3obo gog‘8oAob 
b^igombo. 08 cogc).^-)bo'bAob'bg ^joSg^Agb^^o 3gcorotoooo '3g3m^3gb'g)^06 GggGo goi- 
03‘^Cr'3(3<^'Cl<b<^ (Jodo. 

Gobcggi]cr<»'^ bo^m^^ '9g^A(^gg^^gbc)bo. (0.1 
(QgAb 'SmAob ^cj8mgo5jgb'Q(;mgbob bogooobo. j^ciSmoAggc), Ato 8 gAooob oG 80b Sob- 
Cpcobg(;mo bo^oojonb 'SgbAg.ggijpgbob 3c^go30QogG(5ob 8^«Eg cdbog^^gbb 

^gAob SiibggGgb^mob ■gjigAcn (oo(t)0 3Go'8gGg5;g«bo '8ggbc>bo)3gbo. 

'SgS^oggj g|i)Gboc;i'g5;goo g,'icg'ij(5'^d'£]^” '3oooGoo^3ob 'Sgb^ogi^obocogob 0)g(*)coAob 
b(5o(5ob(5og'g}Ao SgOTM^oob gj'sSwggGgbob bogocobo (§ 39, groAS'^^mc, (5. 25) ). 

^cibobA'g]^, 'Sggcibgb'gjq^oo) 2)^C^oj(^ogob bogAyob S'BoooGcn^Sg^i^o goAigb^gbob 
gidGlicnSo^rngbo, 3<iAbjg^C)ggbob 3(5ggAmgciG-g)C)‘bTOgoG Gob(^g<g)^c»C)g,c>G ^ciASm'BoTi- 
bob ^odmoogliob boog'gjdgg^'bg, (oo g,o3oacnj33(;[[>oc Scnbo'bAgboGo 
ISOToGcni^Sob 3A(nb(mg8ob ‘3g3{t)j)Co3o ‘3gb^c>g^ob ;>3<r>Q0)Ggbob 'Sgbobgb. 

3c)A(5o, 1952. ■> 1 ; ^ i t j- ' T 


11. Bkwiji. Abaci. Acipo^). 06c., Jsfc 13. ' b: H ; S“f 1 
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